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THEME 


The  pace  of  development  of  new  technologies  in  communication  networks  and  information  delivery  systems  has 
been  extremely  rapid  over  recent  years  and  it  was  the  purpose  of  this  Symposium  to  review  these  developments  and  the 
ways  in  which  they  are  being,  and  can  be,  applied  to  increase  the  effectiveness  of  managers,  engineers  and  scientists. 

Attention  was  directed  particularly  to  the  interconnecting  of  data  bases  and  information  centres  within  communica¬ 
tion  systems  that  will  permit  the  retrieval  and  post-processing  by  end-users.  Other  papers  dealt  with  ways  and  means  by 
which  intelligent  terminals,  micro  and  mini  computers  can  be  used  in  the  actual  aggregation  and  post-processing  of  data 
information.  Examples  of  how  the  new  technologies  can  increase  the  productivity  of  scientists  and  engineers  to  improve 
the  decision-making  capabilities  of  programme  managers  were  provided. 


Le  rythme  auquel  se  sont  d^velopp6es,  ces  demieres  ann6es  les  nouvelles  technologies  dans  ie  domaine  des  rdseaux  de 
communication  et  des  systemes  de  dissemination  de  I’information  a  6t6  extremement  rapide.  Le  Symposium  organise  se 
proposait  de  passer  en  revue  ces  divers  developpements  et  les  methodes  suivant  lesquelles  ils  sont,  et  peuvent  etre 
appliques  pour  ameiiorer  le  rendement  des  administrateuis,  ingenieurs  et  scientifiques. 

L’accent  a  ete  mis  tout  particuUerement  sur  I’interconnexion  des  bases  de  donnees  et  des  centres  d’information  a 
I’interieur  des  systemes  de  communication,  qui  penmeftra  I'extraction  des  donnees  et  leur  post-traitement  par  les 
utilisateurs  ultimes.  D'autres  exposes  decriront  les  procedures  selon  lesquelles  les  terminaux  intelligents  et  les  micro  et 
mini-ordinateurs  peuvent  etre  exploites  pour  veritablement  amalgamer  et  post-traiter  les  donnees  et  les  informations.  Des 
exemples  ont  ete  donnees  quant  aux  modes  d’utilisation  des  nouvelles  technologies  permettant  d'accroitre  la  productivite 
chez  les  scientifiques  et  les  ingenieurs  et  d’ameiiorer  Taptitude  a  la  prise  de  decision  chez  les  responsables  de  la  gestion  des 
programmes. 
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OPEN  SYSTEMS  INTERCONNECTION 
FOR  THE  DEFENCE  COMMUNITY 

by 

N.  B.  Gove 
Computer  Sciences 
Oak  Ridge  National  Laboratory* 
Pott  Office  Box  X 
Oak  Ridge,  Tennessee  37830 
United  States 


SUMMARY 

^-~:kThe  area  of  Open  Systems  Interconnection  is  a  very  active  area.  Tbit  paper  attempts  to  give  tome  idea  of  what  is  going  on  but 
does  not  claim  to  be  complete  or  current.  <^Maay  proposals  now  under  dncnsaion  will  be  changed  or  dropped.^  However,  the  concept 
of  a  layered  approach  to  communication  standards  is  generally  accepted  and  the  OSI  Reference  Model  appears  to  be  successful  as  a 
working  approach  toward  integration  of  the  many  standards  involved  in  open  connection.  The  Reference  Model  is  not  in  itself  a 
communicatioa  standard  but  rather  a  framework  for  standards  development.  As  such,  it  will  permit  evolution  of  standards  as 
needed  in  a  changing  technology,  while  providing  a  coherent  approach  to  the  many  problems  involved  in  Open  Systems 
Interconnection. 


1.  INTRODUCnON 

Open  Systems  Interconnection  (OSI)  is  a  conceptual  architecture  for  information  exchange  consisting  of  seven  layers  of  protocol 
following  existing  and  proposed  ANSI  and  ISO  standards.  The  division  into  layers  is  intended  to  facilitate  standardization  activities. 
Each  layer  interacu  only  with  its  adjacent  layers.  The  International  Standards  Organization  (ISO)  has  prepared  a  Basic  Reference 
Model  for  OSI.'  The  OSI  layers  are  summarind  in  Table  I. 


Uyef  Ni 
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Transmission  of  data  bits. 

Transfer  of  blocks  of  data  reliably. 

Routing  and  switching  of  blocks  of  data. 

Provide  fuU-duplex  transparent  pipe  for  data  exchange. 
Establish  and  manage  communication  dialog. 

Resolve  differences  in  data  structure. 

Perform  informatioa  exchange  for  application  process. 


Layer  Nat 
Physical  Layer 

Data  Link  Layer 
Network  Layer 
Transport  Layer 
Sesskw  Layer 
Presentatioo  Layer 


TaMel.  ISO  Modal  far  Off  Syitf  iMsrcsurtlew 

Most  network  prasoools  have  used  some  form  of  layering*.  The  advantages  of  a  layered  approach  are  summarized  by  W.  E. 
Davison:’ 

•  The  ability  to  'divide  and  conquer*  a  complex  technical  problem. 

•  Reductioa  of  complexity  by  imposing  a  discipUne  on  the  ioteractioas  between  system  oompooents  by  defining  and  limiting  those 
interactiooa. 

•  Definitioo  of  s  standard  nomenclature  for  discussioo  and  design  of  network  systems. 

•  Definitioo  of  a  standard  architecture  that  facilitates  and  enoourages  the  development  of  standard  procedures  for  all  levels. 

•  The  ability  to  replace  any  single  building  block  with  a  better  one  without  dirturbing  any  of  the  others. 

•  Simplified  error  detection  and  program  debugging. 

R.  desJardins’  describes  a  concept  of  *Universal  Federal  OSI  Connectivity*  as  a  goal  of  the  existing  standardization  activities: 

•  As  a  result  of  uaWcnal  connectivity,  a  Federal  temate  terminal  operator  would  need  to  be  oonoeraed  only  with  the  identity  of  the 
process  to  wbicb  he  bad  to  connect^  his  own  terminal’s  authorized  identity,  function  and  priority;  and  whether  the  network  was 
able  to  aooonunodate  his  request 

The  use  of  OSI  in  a  military  environment  is  discussed  by  Davis  sad  Batee,*  with  emphasis  on  system  survivability  and  dynamic 
rerouting.  Practical  experience  with  the  ARPA  network  is  also  discussed. 


*  Operated  by  Union  Carbide  Corporation  under  contract  H-710S-aag-26 
with  the  U.  S.  Departaent  of  taergy. 
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1  OSI  STANDAMMZATiON 


Within  each  layer,  international  and  national  itandardt  organixationt  are  active  in  various  stages  of  preparing,  testing,  and 
proposing  standards.  The  Reference  Model  of  OSI  is  used  to  provide  protocols  for  standardization  and  to  relate  the  standards  to 
each  other.  Thus,  progress  is  being  made  in  all  layers  independently;  yet,  all  standardization  activities  are  coherently  working 
toward  a  common  g^  of  open  oommunicatioo.  The  overall  architecture  is  beiag  developed  by  the  Open  Systems  Interconnection 
Subcommittee  of  the  Intematiooal  Standards  Organization,  ISO  TC97/SC16,  R.  desJaidi^  Chairman.  Regicnal  standards 
organizations,  e.g.,  CCITT,  NBS,  ECMA,  ANSI,  coordinate  their  activities  through  ISO. 

The  sequence  of  ISO  standardization  typically  begins  in  a  Working  Group  (WG)  of  a  Subcommittee  (SC)  of  an  ISO  Technical 
Committee  (TC).  The  WG  prepares  a  Di^  Proposal  (DP),  which  is  subniitted  to  natiooal  representatives  for  discussion,  testing, 
and  voting.  If  approved,  the  Draft  Proposal  is  issued  u  a  Draft  International  Standard  (DIS).  After  more  extensive  testing, 
revision  (usually),  and  voting,  a  DIS  may  become  an  ISO  Standard.  The  Basic  Reference  Model  of  OSI  is  now  a  Draft 
International  Standard,  DIS  7498. 

Tables  2,  3,  and  4  show  some  of  the  many  standardization  activitim  in  different  layers.  This  list  is  intended  to  be  illustrative,  not 
comprdieasive  or  up-to-date.  It  is  expected  that  Draft  Proposals  in  most  of  these  areas  will  be  approved  in  1983  or  1984,  and  that 
Tiy  the  end  of  the  I980’t  all  segments  of  the  Federal  government  will  be  using  teleprocessing  to  conduct  their  day-to-day  operations 
in  a  universal  OSI  connectivity  mode.** 


STATUS 


CCITT  Recommendation  X.2S 

•  Interface  between  data  terminal  equipment  and  data 
circuit-terminatiag  equipaaent  for  tetininals  operating  in 
the  packet  mode  on  pubBc  data  networks. 

The  X-2S  Packet  Level  covers  packet  formats,  virtual  calls, 
data  flow,  call  managsmenL  Proposed  by  CCfTT  in  1976; 
updated  version  apprawed  in  1980. 

The  X-2S  Link  Level  covers  link  management  and  error 
raoowwy. 

Other  CCITT  *X-Series‘  Rscommendetiont 

X.3,  X.2S,  X.29  oonoem  *ttart/ttop*  terminals.  X.75 
cionnecti  multiple  X.2S  networks.  X.I21  is  an  international 

anasbariag  ech^e. 

IEEE  Project  802 

•  Local  area  networks. 

Esiahlishsd  in  1980;  draft  IEEE  standard  expected  1983. 
IEEE  802  standards  ate  split  into  the  foUosring  three  areas: 
(1)  802-3  is  a  carrier-sense  muhipte  acosm  with  coUmon 
dataciicn  network  (link  ethemet);  (2)  803-4  it  a  token- 
pasaiag  has  natwosk;  803-S  is  a  token-pasting  ring  network 
(favnind  by  IBM). 

ISO  TC97/SCI3;  ANSI/X3T9 
•  Local  distributad  dnu  iMerfaes 

Standard  for  host-to-host  cable  bus;  draft  ANSI  standard 
aapaciad  1983. 

'  NBS.  ANS1/XJS3 
•  Fedsral  internet  prateeoL 

Cmmau  agtocy,  public,  and  ptivale  networks. 

CCITT  Workmg  Oranp 
•  Integrated  Sarviem  Digital  Network* 

ladodat  voioe,  msaengr,  and  data.  Preliminary  standards  in 

1984. 

MLaysssI,  2, 


U.S.  Department  of  Defame 

Tmnmsission  Control  Protocol 

Adopted 

ISO  TC97/SCI6  DP8072,8073 

Draft  pnpetal  approved  Jane  1982;  currently  in  baUoting  for  a  Draft 

Transport  Servios  Definition 

firtffutlTniMl  Sbuidtfd. 

ISO  TC97/SCI6  DP832«,8327 

Draft  ptopotal  1983. 

Ssmion  Protoonl 

2.  OSI  STANDARDIZATION 


Within  each  layer,  international  and  national  standardj  organiaationi  are  active  in  various  stages  of  preparing,  testing,  and 
proposing  standards.  The  Reference  Model  of  OSI  is  used  to  provide  protocols  for  standardization  and  to  relate  the  standards  to  r*'**' 
each  other.  Thus,  progress  is  being  made  in  all  layers  independently;  yet,  all  standardization  activities  are  coherently  working 
toward  a  common  goal  of  open  communication.  The  overall  architecture  is  being  developed  by  the  Open  Systems  Interconnection  ^  ) 
Subcommittee  of  the  International  Standards  Organization,  ISO  TC97/SC16,  R.  desJardiu,  Chairman.  Regional  standards  * 
organizations,  e.g.,  CCITT,  NBS,  ECMA,  ANSI,  coordinate  their  activities  through  ISO. 

The  sequence  of  ISO  standardization  typically  begins  in  a  Working  Group  (WG)  of  a  Subcommittee  (SC)  of  an  ISO  Technical 
Committee  (TC).  The  WG  prepares  a  Draft  Proposal  (DP),  which  is  submitted  to  national  representatives  for  discussion,  testing,  **  • 

and  voting.  If  approved,  the  Draft  Proposal  is  issued  as  a  Draft  International  Standard  (DlS).  After  more  extensive  testing, 
revision  (usually),  and  voting,  a  DIS  may  become  an  ISO  Standard.  The  Basic  Reference  Model  of  OSI  is  now  a  Draft 
International  Standard,  DIS  7498. 

/•“  \ 
•• 

Tables  2,  3,  and  4  show  some  of  the  many  standardization  activities  in  different  layers.  This  list  is  intended  to  be  illustrative,  not 
comprehensive  or  up-to-date.  It  is  expected  that  Draft  Proposals  in  most  of  these  areas  will  be  approved  in  1983  or  1984,  and  that 
'by  the  end  of  the  1980’$  all  segments  of  the  Federal  government  will  be  using  teleprocessing  to  conduct  their  day-to-day  operations 
in  a  universal  OSI  connectivity  mode.*^ 


NAME  AND  SOURCE 

DESCRIPTION  AND  STATUS 

CCITT  Recommendation  X.25 

The  X-2S  Packet  Level  covers  packet  formats,  virtual  calls. 

■  Interface  between  data  terminal  equipment  and  data 
circuit-terminating  equipment  for  terminals  operating  in 
the  packet  mode  on  public  data  networks. 

data  flow,  call  management.  Proposed  by  CCITT  in  1976; 
updated  version  approved  in  1980. 

The  X-2S  Link  Level  covers  link  management  and  error 
recovery. 

Other  CCITT  *X-Series*  Recommendations 

X.3,  X.28,  X.29  concern  'start/stop'  terminals.  X.7S 
connects  multiple  X.2S  networks.  X.12I  is  an  international 
numbering  scheme. 

IEEE  Project  802 
•  Local  area  networks. 

Established  in  1980;  draft  IEEE  standard  expected  1983. 
IEEE  802  standards  are  split  into  the  following  three  areas; 
(1)  802-3  is  a  carrier-sense  multiple  access  with  collision 
detection  network  (link  ethemet);  (2)  803-4  is  a  token- 

passing  bus  network;  803-S  is  a  token-passing  ring  network 
(favored  by  IBM). 

ISO  TC97/SCI 3;  ANSI/X3T9 
•  Local  distributed  data  interface. 

Standard  for  host-to-host  cable  bus;  draft  ANSI  standard 
expected  1983. 

NBS;  ANSI/X3S3 
•  Federal  internet  protocol. 

Connects  agency,  public,  and  private  networks. 

CCITT  Working  Group 
•  Integrated  Services  Digital  Networks 

Includes  voice,  message,  and  data.  Preliminary  standards  in 
1984. 

TaMc  2.  StandardlTitlwi  ActhMss  la  Laytsa  1,  2,  and  3 


NAME  AND  SOURCE 

DESCRIPTION  AND  STATUS 

British  Post  Office  User  Forum 

Flexible  addressing  structure.  luued  February  1980. 

A  network  independent  transport  service. 

U.S.  Department  of  Defense 

TransmisaioB  Control  Protocol 

Adopted 

ISO  TC97/SC16  DP8072.8073 

Transport  Service  Dcfioitioo 

Transport  Protocol  Spectficatioo 

Draft  proposal  approved  June  1982;  currently  in  balloting  for  a  Draft 
Intematio^  Standard. 

ISO  TC97/SC16  DP8326,8327 

Seaaioo  Protocol 

Draft  proposal  1983. 

TaMa3.  Staatedbatlaa  AdMtlaa  la  Laysn  4  aad  S 
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NAME  AND  SOURCE 

DESCRIPTION  AND  STATUS 

ISO/TC97/SC16/WG5 

The  Presentation  Service 

Abstract  data  types.  See  reference  5. 

ISO/TCS7/SC16/WG5 

Includes  methods  for  transmitting  a  variety  of  data  typu 

DP821 1  -  Specification  for  a  Data  Descriptive  File  for 
Information  Interchange. 

and  structures. 

NBS  File  Transfer  Protocol 

COPY,  APPEND,  APPEND-EXISTING, 
RENAME,  LIST,  KILL,  RESTART, 
STATUS,  INTERRUPT 

DELETE, 

SUSPEND, 

Federal  Information  Processing  Standards  (FIPS) 

Program  in  cooperation  with  NBS. 

Federal  TeleoommunicatkMU  Standards  Program 

Project  of  National  Communications  System. 

TaMe4.  StandarilntiM  AetiTiliM  la  Layen  6  ud  7 


3.  AN  EXAMPLE 


The  Washington  Library  Network,  the  Research  Libraries  Group,  Inc.,  and  the  Library  of  Congress  began  in  1980  to  plan  an 
OSl-connpatible  network  linking  the  three  systems.  This  became  known  as  the  Linked  Systems  Project  (LSP)  and  is  described  in 
Reference  2.  The  first  goal  is  to  share  an  authority  file,  the  Name  Authority  File  Service  (NAFS)  as  a  step  in  reducing  system 
incompatibilities.  Later,  retrieval  services  and  bibliographic  data  will  be  shared.  The  LSP  is  being  designed  to  be  extensible  to  more 
systems  beyond  the  initial  three. 

The  linkage  mil  be  via  Telenet  using  X.2S  protocol.  The  Transport  Layer  and  Session  Layer  will  follow  the  ISO  draft  proposals. 
Specifications  for  the  Presentation  and  AppUcation  Layers  were  prepared  by  James  Aagaard  of  Northwestern  University  Libraries, 
in  cooperation  with  the  BibUographk  Interest  Group  in  Canada.  Bibliographic  records  will  be  transferred  in  the  MARC  format. 
The  use  of  a  Data  Descriptive  File  with  file  interchange  is  not  planned. 

The  user  will  communicate  with  the  local  system  via  a  terminal.  The  local  computer  communicates  with  the  target  computer. 
At  most,  two  systems  will  be  involved  in  a  given  session.  Any  user  can  search  any  authority  file  using  the  local  search  language 
which  is  translated  into  the  language  of  the  target  system.  Distributed  file  maintenance  will  also  be  possible.  Contributed  records 
are  placed  in  a  queue  in  the  sending  system  and  transmitted  one  at  a  time.  Each  record  is  checked  for  integrity.  Operation  in  1983 
is  planned. 


4.  BIBUOGRAPHIC  STANDARDS 


For  most  of  us,  it  is  hard  to  remember  that  there  were  once  more  than  20  ways  of  representing  characters  on  punch  cards  and 
more  than  60  internal  representations  in  computers.*  One  of  the  early  (1958-59)  code  standardization  projects  occurred  in  the  U.S. 
Department  of  Defense  and  resulted  in  the  Fieldata  Code  on  Military  Standard  188,  which  wu  later  used  as  internal  code  in 
Univacr  1 107,  1 108,  and  1110.  Some  features  of  Fieldata  are  seen  in  the  ISO  code. 

There  were  also  code  standardization  projects  at  the  British  Standards  Instituticn  (BSI),  SHARE  (lor  IBM  equipment), 
American  Standards  Assodation  (ASA,  now  ANSI),  Business  Equipment  Managers  Association,  Electronic  Industries  Association, 
Consultative  Committee  International  for  Telegraph  and  Telepbooe  (CCITT),  European  Computer  Manufacturers  Assodatioo 
(ECMA),  and  the  Electrical  Engineering  Association  of  the  UK.  No  code  would  please  everyone. 

This  wu  the  situatioo  at  the  first  meeting  of  ISO/TC97  Working  Group  B  in  1962.  Out  of  this  confukm  eventually  came  a 
standard  code,  ISO  646,  Data  Procening  -  7-bit  Coded  Character  Set  for  Information  Interchange. 

As  more  characters  and  alphabets  became  needed,  methods  for  'extending*  the  code  were  developed  and  eventually  standardised 
u  ISO  2022,  Information  Processing  -  ISO  7-bit  and  8-bit  Oided  Character  Sets  -  Code  Extension  Techniques.  An  ISO 
international  roister  of  escape  sequenou  wu  established  based  on  ISO  2375,  Dau  Proccuing  Precedurc  for  the  Registration  of 
Escape  Sequences.  Many  escape  sequenom  have  been  registeted;  but,  u  far  u  this  writer  is  aware,  not  many  exchange  projects  ate 
actu^ly  using  escape  sequences. 

Two  alphabets  can  be  processed  without  escape  sequenou  and,  for  most  projects,  two  alphabets  are  tufficieaL  For  example, 
ISO-646  a^  GOST  13052-74  (USSR  National  Standard  Cyrillic  Set)  can  both  fit  on  an  ISO-2022  8-bit  chart  if  the  exchan^ng 
partiu  agree  on  ISO-646  u  the  00  set  and  GOST  13052-74  u  the  OI  set. 

One  goal  of  standardization  projects  is  to  reduce  the  need  for  special  agreements  on  message  formats  between  exchanging  patties. 
For  example,  in  an  exchange  following  ISO/DP82I  I,  the  above-mentioned  agreement  is  not  necessary.  In  a  specified  location  in  the 
DDR  (Data  Descriptive  Record),  the  sendu  can  indicate  that  GOST  13052-74  or  any  other  registered  set  is  to  occupy  the  01 
poshioo. 


The  use  of  ISO  646  in  an  8-bit  environment  has  been  formalized  as  ISO  4873,  Information  Processing  --  8-bit  Coded  Character 
Set  for  Information. 

Present  standards  for  character  exchange  refer  to  the  character  itself  and  not  to  its  appearance  on  a  printed  page  or  display 
device.  Various  suggestions  have  been  made  for  exchanging  character  printing  fonts  (e.g.,  boldface,  italic,  superscript,  subscript), 
diacritical  symbols,  or  superposition  of  characters  (see,  for  example,  reference  7). 

The  major  standard  for  bibliographic  record  formats  is  ISO  2709,  Documentation  -  Format  for  Bibliographic  Information 
Exchange  on  Magnetic  Tape.  It  was  issued  in  1973  and  most  international  bibliographic  exchange  projects  now  use  the  ISO  2709 
format  or  something  close  to  it. 

An  ISO  2709  record  consists  of  a  record  label  (currently  called  a  leader),  a  directory,  and  contiguous  data  Fieldx.  There  are  four 
types  of  data  Helds,  according  to  the  use  or  non-use  of  internal  indicators  and  identifiers.  Except  for  the  leader,  all  Helds  are 
variable  in  length.  This  format  is  well  suited  to  library-type  Hies,  where  many  variable-length  Helds  are  possible  but  usually  each 
record  contains  only  a  few  Helds.  If  a  possible  Held  is  not  present  in  a  given  record,  it  is  simply  not  mentioned  in  the  directory: 
there  Is  no  'overhead'  for  missing  fields. 

Although  designed  for  one-dimensional  text  data,  ISO  2709  records  can  also  be  used  for  numbers,  vector,  arrays,  sequential 
structures,  relational  structures,  hierarchical  structures,  network  structures,  and  indexes  as  shown  In  ISO/DP82II. 

A  small  but  perhaps  interesting  point  concerns  the  interaction  of  ISO  2022  and  ISO  2709.  An  escape  sequence  in  ISO  2022  is 
intended  to  last  until  another  escape  sequence  or  data  link  escape  occurs.  Thus,  if  the  receiving  party  wishes  to  make  some  selection 
from  the  incoming  data,  a  full  scan  is  still  necessary  and  a  situation  could  occur  in  which  it  is  necessary  to  insert  escape  sequences 
with  corresponding  recalculation  of  directories.  It  is  generally  assumed  that  for  any  extensive  processing,  the  records  will  be 
converted  to  some  internal  format.  Therefore,  processing  efficiency  in  the  exchange  format  is  not  considered  a  major  factor 
However,  for  purposes  of  selection  and  sorting,  and  for  ease  of  conversion  to  internal  formats.  It  may  be  desirable  to  start  each 
record  or  each  Held  in  the  default  character  sets.  ISO/DP82I I  specifies  that  an  escape  sequence  used  within  a  data  Held  governs 
subsequent  characters  until  the  next  escape  sequence  the  end  of  the  Held,  whichever  comes  first 

Several  approaches  to  standardization  of  content  designators  (tags,  indicators,  identifiers)  have  been  sug'  sd  The 
International  Federation  of  Library  Associations  (IFLA)  has  developed  a  content  designator  format  called  UNIMA  .  patterned 
after  the  US  MARC  format  in  conformity  with  AACR  (Anglo-American  Cataloguing  Rules).  UNIMARC  is  widely  accepted  bui 
not  widely  used. 

The  UNISIST/ICSU-AB  Working  Croup  on  Bibliographic  Descriptions  prepared  a  Reference  Manual  lot  machine-readable 
bibliographic  descriptions,  designed  to  accommodate  abstracting  and  indexing  services.  The  Reference  Manual  is  widely  accepted 
but  not  widely  used. 

A  symposium  entitled  Towards  a  Common  Bibliographic  Exchange  Format'  was  held  in  1978  to  bnng  together  proponents  of 
unimarc,  the  Reference  Manual,  and  other  formats,  such  as  CMEA's  MEKOV-2.  The  symposium  formally  agreed  on  the  use 
of  ISO  2709  and  that  the  search  for  a  common  bibliographic  exchange  format  should  continue. 

In  addition  to  institutional  differences,  the  library  community  and  the  abstracting  and  indexing  community  have  an  important 
conceptual  difference.  Library  records  traditionally  refer  to  objects  in  the  library  (one  object  -  one  record)  while  abstracting  and 
indexing  records  traditionally  refer  to  authored  works  (one  article  -  one  record).  Thus,  conversion  from  one  system  to  another  would 
be  difficult  even  if  the  formats  were  common. 

The  present  writer  was  involved  in  preparation  of  a  Common  Communication  Format  for  exchange  of  bibliographic  information 
between  the  USA  and  USSR.^  The  adopted  approach  was  based  on  UNIMARC,  modified  slightly  to  aocominodate  USSR 
standards,  mainly  GOST  7-1-76  Bibliographic  Description  of  Printed  Matter,  and  extended  to  include  articles,  reports,  patents,  and 
industrial  catalogs.  Bibliographic  experts  from  GPNTB  (USSR  State  Public  Library  for  Science  and  Technology)  and  VINITI 
(All-Union  Institute  for  Scientific  and  Technical  Information)  participated  in  the  format  design.  Aside  from  some  minor  tests,  this 
Common  Communication  Format  has  not  been  used. 

When  a  new  standard  appears,  there  may  be  a  time  lag  before  its  general  acceptance.  Appearance  of  a  new  standard  does  not 
automatically  provide  the  funding  and  the  respite  from  daily  activities  needed  for  the  conversion  to  the  new  standard.  The  *wait  and 
see'  or  'if  we  get  some  requests  we'll  open  a  new  output  stream'  attitudes  appear  typical. 

However,  installations  involved  in  data  exchange  typically  have  a  sizable  budget  for  format  conversions.  There  is  also  a  delay 
involved  in  writing  software  for  format  conversion.  Some  potential  information  exchange  may  not  occur  because  of  these  costs  and 
delays.  Progress  toward  Open  Systems  Interconnection  should  help  in  these  areas. 
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Suaaary 


-^The  INet  Gateway  la  an  Intelligent  network  concept  developed  by  the  Coaputer  Conounlcat lone  Group 
f€06>^f  the  TranaCanada  Telephone  Syatea INet  haa  evolved  In  recognition  of  the 
requlreaent  for  nore  unlveraal  acceaalbl llty  to  Inforaatlon  provldera  and  other  coaputer-baaed 
aervlcea.  The  INet  Gateway  la  dealgned  to  alapllfy  the  proceaa  of  gathering,  ualng  and 
coaaunlcatlng  Information  by  offering  a  alngle  point  of  acceaa  to  aatlafy  the  Information  needs 
of  a  uaer. 


In  order  to  teat  the  concept  of  Intelligent  networking  a  one  year  field  trial  la  being  conducted 
froa  July  1982  to  July  1983.  400  trlallata  from  the  banking,  coaaunlcatlona,  energy,  real 

estate,  legal,  travel  and  bibliographic  sectors  are  participating.  The  Bibliographic  Coamnn 
Interest  Group  <^8616^18  undertaking  a  aeries  of  specific  projects  to  evaluate  the  utility  of 
gateway  technology  to  the  Information  transfer  process. 

“N 


In  February  1982,  the  Computer  Coomunlcattons  Croup  (CCC)  of  the  TranaCanada  Telephone  System 
(TCTS)  officially  announced  the  INet  Gateway  trial.  The  TCTS  Is  an  association  of  9  provlnclally 
and  federally  regulated  telephone  companies.  The  Computer  Communications  Croup  Is  an  association 
of  the  data  transmission  service  components  of  the  telephone  companies  within  the  TCTS.  The 
trial  commenced  on  July  12,  1982  and  will  terminate  in  July  1983. 
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Purpose  of  the  INet  Gateway  Trial 

The  purpose  of  the  trial  la  to  provide  the  business  and  Information  communities  with  a  single 
point  of  access  to  a  great  variety  of  computer  systems  Including  International,  national  and 
local  networks  as  well  at  "offline**  services  provided  by  Information  specialists  or 
Intermediaries.  The  trial  Is  expected  to  further  define  the  requirements  for  value-added  network 
services  (I  NK,  1983). 

Information  resources  accessible  through  INet  correspond  to  the  following  broad  categories: 
finance,  economics,  industrial,  general  business  and  Industry,  news,  scientific  and  technical, 
legal,  government,  professional  services,  entertainment  and  consumer  Information. 

Market  forces 


Market  forces  leading  up  to  the  development  of  Intelligent  networks  can  be  summarised  as  follows: 

-  rapid  growth  In  the  electronic  Information  Industry 

-  proliferation  of  computer-based  applications 

-  popularisation  of  data  services 

-  Increasing  trend  by  the  general  office  worker  to  utilise  and  apply  computer  based 
communlcstlons  services. 

INet  responds  to  Che  sbove  msrket  forces  by  providing: 

-  a  single  point  of  access  for  the  Information  user 

-  a  means  of  facilitating  user  access  to  multiple  services 

-  a  means  of  adapting  data  networks  to  office  coBunlcaCions  and  support  for  value-added  services 

-  a  gateway  Chat  accepts  user  access  via  a  variety  of  terminal  types  and  communications 
facilities  supporting  graphic,  numeric  and  textual /bibliographic  applications. 


Participants 

Participants  In  the  trial  fall  within  two  distinct  categories. 

a)  Common  Interest  Croups  representing  private  or  public  organizations  with  similar  Information, 
messaging  and  service  requirements.  In  the  INet  trial  seven  such  groups  represent  the 
following  sectors:  banking,  communications,  energy,  real  astate,  legal,  travel  and 
bibliographic,  with  the  latter  being  coordinated  by  the  National  Library  of  Canada.  The 
Canada  Institute  for  Scientific  and  Technical  Information,  the  National  Library  of  Canada  and 
the  libraries  of  the  University  of  Guelph,  Carleton  University,  Unlversltf  du  Qufbec  and  the 
University  of  Naterloo  are  participating  trlallst  and  Information  providers  within  the 
Bibliographic  Common  Interest  Croup. 
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b)  35  Inforaation  Provlderi  (IP*«)  which  austaln  network  content,  by  giving  access  to  over  500  , 

databases  and  services  In  INet.  { 


Network  Components 

INet  consists  of  three  technical  components: 


a)  Temlnal/connunlcatlons  access  to  the  network 

b)  Intelligent  network 

c)  Information  services  connected  to  the  network 


Termlnal/CoBBunlcatlons  Acceaa 


Users  can  access  the  INet  Gateway  via  DATAPAC,  dedicated  circuit  services,  private  branch 
exchanges  (PBX's)  or  via  the  public  telephone  network. 

INet  supports  a  wide  range  of  standard  ASCII  and  alphageometric  (VIDEOTEX)  terminals.  For 
example,  the  prototype  Dlsplayphone  developed  by  Bell  Northern  Research  permits  access  to 
alphanumeric  and  alphageometric  applications  through  one  Integrated  voice/data  terminal.  In 
order  to  allow  trlallsts  the  use  of  all  applications  In  INet,  250  alphageometric  terminals 
Including  150  modified  Dlsplayphones  have  been  made  available  by  the  TCTS  to  members  of  Common 
Interest  Croups  for  the  duration  of  the  trial. 
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Intelligent  Network 

The  Intelligent  Network  component  performs  the  following  functions: 

a)  A  Trial  Network  Access  Node  (TNAN)  computer  provides  authentication  and  security  services 
which  uniquely  Identify  all  users.  It  controls  their  authorization  level  for  access  to 
network  connected  hosts. 


b)  Directories 

Network  resources  are  described  by  and  accessible  through  a  hierarchy  of  electronic 
directories  of  which  there  are  three  types: 

I)  Public  Directory 

A  consolidated  listing  of  all  Information  Service  Providers  participating  In  the  INet 
trial  with  descriptions  of  services  that  can  be  accessed  by  a  user.  Each  will  list  the 
name  of  the  Information  provider,  database  description,  scope,  content,  frequency  of 
update,  conditions  of  use  aiwl  other  Important  details.  Databases  and  services  are 
categorized  under  broad  subject  headings  and  a  user  can  obtain  additional  Information  by 
selecting  a  menu  number  preceeding  the  desired  service.  Connection  to  any  host  can  be 
achieved  at  the  Public  Directory  level  by  authorized  users. 


II)  Organizational  Directory 

The  content  and  structure  of  this  directory  la  defined  by  a  user  organization.  Is  seen 
only  by  members  of  this  organization  and  may.  In  addition.  Include  exclusive  access  to 
company  owned  and  maintained  computer  systems  ss  well  as  services  listed  In  the  Public 
Directory. 


Ill)  Personal  Directory 

The  content  of  this  directory  Is  defined  by  Individual  users,  Includes  frequently 
accessed  databases  and  services  and  Is  an  efficient  way  of  being  automatically  coniwcted 
to  a  host. 


c)  Auto  Access 

A  user  signs  on  to  the  network  only  once  per  session.  Access  to  authorised  hosts  through  the 
gateway  Is  automatic  whan  a  directory  Item  Is  chosen.  No  additional  Idantlflcatlon  from  the 
user  Is  required  sliKe  the  network  Intelllganee  stores  the  user's  profile  which  In  turn 
provides  slpn-on  codas  and  passwords  rsqutrod  by  the  target  system. 


d)  Manageacnt  and  Adalnlatratlon 


Systan  aessagea,  such  as  host  downtlae  and  ayatea  updates,  are  presented  to  the  user  after 
signing  on.  Additional  support  Inforaatlon  provided  to  a  user  Includes  help  functlone,  hours 
of  operation  as  well  as  operating  Instructions,  User  profile  updating,  changes  to  directory 
Infomatlon  and  general  support  are  provided  by  systea  adalnlstrators.  The  aanageaent 
function  Includes  Identification  and  disconnection  of  aalfunctlonlng  temlnals  and  hosts  and 
notification  of  affected  users.  Statistical  Infomatlon  for  billing  and  traffic  studies  are 
being  processed  by  this  network  coaponent. 


Infomatlon  Services 


Messaging 

Electronic  aessaglng  Is  available  to  all  INet  trial  participants  via  the  ENVOY  100  service  of  the 
TOTS,  Designed  to  aeet  the  needs  of  the  Canadian  public  and  private  sector  to  effectively  aanage 
their  Increasing  flow  of  Infomatlon,  ENVOY  100  provides  a  wide  range  of  custoaer-selectable 
features  and  options.  Users  aay  prepare,  correct,  send,  distribute,  access  and  file  aessagea 
destined  within  and  between  subscribing  coapanles,  and  retain  pemanent  records  of  laportant 
coaaunlcatlons.  Users  of  the  service  are  Independent  of  tlae  zones.  Messages  can  be  put  Into 
the  systea,  any  tlae,  froa  anywhere  and  held  until  the  addressee  Is  available,  or  optionally, 
aessagea  can  be  delivered  autoaatlcally  to  designated  auto  delivery  stations,  ENVOY  100  can 
support  custoa-aade  electronic  worksheets  for  the  transalsslon  of  structured  or  scripted 
financial,  textual  or  bibliographic  data. 


Infomatlon  Retrieval 

Over  500  databases  are  accessible  In  the  INet  trial  spanning  full-text,  sclentlflc/nuaerlc, 
bibliographic  and  videotex  applications,  Inforaatlon  providers  Include  B,C,  Telephone,  Bell 
Canada  (VISTA),  Canada  Systens  Croup,  Infonart,  Infomatech,  Info  Globe,  I,P,  Sharp  Associates 
Ltd,,  New  Brunswick  Telephone,  Official  Airline  Guides,  QL  Systens  Ltd,,  the  Financial  Post,  the 
National  Library  of  Canada,  the  Canada  Institute  for  Scientific  and  Technical  Infomatlon,  the 
Departaent  of  Supply  and  Services,  BRS,  SDC  and  Lockheed,  to  nane  only  a  few. 


Bibliographic  Co—on  Interest  Croup  (BCIC) 

The  Bibliographic  Conaion  Interest  Croup's  overall  objective  In  the  INet  trial  la  to  test  and 
evaluate  the  application  of  coaputer/comunlcatlons  technology  to  the  library  envlronaent.  To 
this  end  a  nuaber  of  projects  have  been  defined  for  the  trial. 

Bibliographic  Interest  Group  Projects 

1)  Systens  Interfaces 

2)  Directories  supporting  access  to  network  resources 

3)  Derivation  of  bibliographic  data  froa  network  connected  hosts 

A)  Use  of  electronic  aessaglng  for  Interllbrary  lending  procedures  and  adalnlstratlve 
cosBunlcatlons 

5)  Creation  and  dlssealnatlon  of  videotex  databases 

6)  Use  of  Infomatlon  provider  databaeee  for  Inforaatlon  retrieval  (alphanuaerlc  and  videotex) 

7)  Prototype  bibliographic  file  transfer 


Systeas  Interfaces 

The  objective  of  this  project  Is  to  test  the  connection  of  the  following  BCIG  conputer  systeas  to 
INet, 

The  DOBIS  systea,  developed  by  the  National  Library  of  Canada  and  CISTI  resldea  on  an  IBI  3032, 
This  Included  the  operational  teatlng  of  an  X,25  aaynchronoua  temtnal  protocol  converter  to 
enable  ASCII  temlnal  accaas  to  the  systea,  CAN/OLE  (Canadian  Online  Enquiry)  and  CAN/SND 
(Onadlan  Scientific  Nuaerlc  Detabasea)  reside  on  an  IW  3033  and  support  DATAPAC  3101  access, 
CATSUP  (Catalogue  Support),  Is  an  online  library  catalogue  database  operated  by  Carleton 
University  on  a  Honayeell  66,  The  University  of  Vtaterloo'a  library  circulation  systea  CAN 
(Coaaunlty  Access  Module)  resides  on  a  GEAC  alnlcoaputer  as  does  the  University  of  Guelph's  RAM 
(Reaote  Access  Module)  systea.  Finally,  the  Unlversltd  du  Qudbec's  VAX-11/760  DEC  alnlcoaputer 
supports  the  BADADUQ  (Banque  de  donndes  i  accds  direct  de  1 'Unlversltd  du  <Mbec)  online 
catalogue. 
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Tha  project  ••tabllshad  aarly  on  that  dlvaraa  hardware  and  oparatlng  aystaaa  can  ba  connected  to 
IHat. 


Dlractorlaa 


The  creation,  aalntananca  and  utlllaatlon  of  blllntual  electronic  dlractorlaa  allowa  partlclpanta 
to  aaaaaa  tha  extant  and  type  of  Infotaatlon  that  la  required  to  aupport  the  uae  of  Inforaatlon 
appllcatlona  within  an  open  network  anvlronaant-  Typically  a  aarvlca  will  require  tha  following 
detalla  to  be  Included  In  a  directory: 

a)  Abbreviated  nawe  of  Service  Provider 

b)  Pull  naae  of  Service  Provider 

c)  Organlxatlon  reaponalble  for  aarvlca  or  databaae 

d)  Uaar  apaclflc  notaa  raapectlng  aarvlca  or  databaae 
a)  Scope  and  content  of  aervlca  or  databaae 

f)  Coverage  and  update  cycle 

g)  Service  houra,  coata 

h)  Contact 

1)  Oeacrlptora,  aubject  headlnga  or  keyworda  required  to  perwlt  acceaa  to  the  application  via  the 
Public  Dlrectorlea 


Derivation  of  Mbllographlc  Data 

Thla  project  la  daalgned  to  aaaeaa  the  uaefulnaaa  of  different  databaaea  for  library  catalogue 
aupport  oparatlona  by  enabling  uacra  to  accaaa  bibliographic  racorda  aalntalned  In  unlllngual  or 
bilingual  catalogue  aupport  ayateaa.  Tlwe  and  coat  cowparlaona  between  IHet-derlved 
bibliographic  data,  veraua  original  cataloguing  or  exlatlng  data  derivation  aethods,  arc  being 
carried  out. 


Uae  of  Electronic  Meaaaglng  for  Interllbrarv  Lending  Proceduraa 

During  the  INet  trial  BCIG  partlclpanta  will  utlllte  the  electronic  Managing  capabllltlea  of 
EMVOT  100  to  aaaaaa  tha  potential  of  new  telecoaaunlcatlona  aervlcaa  to  laprove  tha  procaaa  of 
tranaalttlng  and  procaaalng  Intarllbraty  loan  requeata.  The  EMVOT  100  acrlptlng  capability  haa 
been  utlllaed  to  proapt  a  uaer  for  apeclflc  data  elcMnte  correapondlng  to  the  Itea  requeated, 
type  of  Mterlal  (le>  Journal  article,  book,  conference,  report,  etc,)  and  type  of  tranaaetlon 
(le,  loan,  photocopy,  locatlona).  Even  though  thla  aarvlca  la  an  laportant  part  of  the  IMet 
trial  It  ahould  be  pointed  out  that  CISTI  at  thla  tlM  recelvea  over  2,000  requeata  per  aonth  or 
lOX  of  Ita  total  voluM  via  tha  EMVOT  100  ayatna,  TTila  la  an  aarly  Indication  that  tranaalaalon 
of  Interllbrary  loan  data  via  acrlpted,  electronic  Meaaglng  ayateaa  will  be  an  eatabllahed 
tranaalaalon  aoda.  Since  aachlna-raadabln  data  la  being  aant,  electronic  Managing  ayateaa,  auch 
aa  EMVOT  100,  can  ba  readily  adapted  for  poat-proceaalng  by  library-owned  coaputer  ayateaa  for 
the  purpoaa  of  autoMtlc  call-nuabarlng,  MnagnMnt  Infonaatlon,  atatlatlcal  analyala  of 
collection  uae  and  autoMtlc  routing  to  dealgnated  atack  polntn. 


CrMtlon  and  PlaaaalMtlon  of  Videotex  Databaaea 


Tha  purpoM  of  thla  project  la  to  dataralna  tha  faaalblllty  of  utlllalng  evolving  videotex 
tachnology  aa  a  Mana  for  electronic  publlahlng  to  enhance  the  aervlca  capabllltlaa  of 
partlclpatli^  Inatltutlona.  Aa  an  axaapln,  tha  CeMda  Inatltuta  for  Scientific  and  Technical 
Inforaatlon,  In  cooperation  with  tha  Dlvtalon  of  Mtlldlng  laaMrch  of  NEC,  haa  created  an 
Engllah/Franch  vldaotax  databOM  on  the  aubjnet  of  Building  Baaaarch  and  Technology  dealing  with 
auch  popular  toplca  aa  energy  conMrvatlon,  eooatructlon  Mthoda  and  building  Mtnrlala, 

An  lataractlva  docuMnt  ordarlng  faatura  allowa  a  uaer  to  place  a  reqMat  for  tha  full  text  of 
tha  publication.  In  addition,  an  onllna  opinion  aurvay  capability  haa  bMO  InplaMntad  to  gather 
Input  on  tha  uMfulMaa  of  tha  databaM  and  to  obtain  auggaatlon  for  enhancaMnta  In  both  acope 
and  gaMral  ptuMntatlen.  ClBTI'a  CAH/SHD  progran  appllea  TKLIDOH  technology  for  the  dlaplay  of 
Mlacular  atructuraa. 


Oi«  of  Infoftlon  Provldtr  D>t«b«»et  for  Inforaatlon  Retrieval 


TtM  INet  rcaourcM  facilitate  acceaa  to  the  publicly  available  boat  ayateBa  and  databaaea  of 
other  Coaw>n  Intereat  Croupa  and  to  thoae  of  the  participating  coBBerclal  Inforaatlon  provldera. 
At  preaent,  thaae  ayateaa  auat  be  acceaaed  Individually  through  a  Bultl-atep,  target-ayatea 
apeclflc,  logon  procedure.  Since  INet  facllltatea  autoaatlc  connection  to  any  boat  attached  to 
the  network.  It  will  be  deteralned  whether  INet  can  provide  alapllfled  and  faater  acceaa  for  a 
uaar  wlahlng  to  utlllie  a  wide  variety  of  bibliographic  and  non-blbllographlc  databaaea  and 
Inforaatlon  aervlcea.  Through  tearing  of  aclected  ayateaa  and  predeteralned  aearch  atrateglea 
both  Inalde  and  outalde  INet,  both  conauaera  and  provldera  of  Inforaatlon  can  deteralne  the 
lapact  on  coat  and  productivity  by  allowing  a  uaer  to  Interact  with  coaputer  ayateaa  via 
Intelligent  networka. 


Prototype  Bibliographic  File  Tranafer 

INet  la  being  teated  In  the  Open  Syateaa  Interconnection  context  (Buchlnakl,  1980).  Developaenta 
now  underway  at  the  National  Library  of  Canada  will  peralt,  by  July  1983,  the  prototype  tranafer 
of  CAN/HARC  mcorda  between  OOBIS  and  four  connected  library  coaputer  ayateaa  ualng  INet  aa  the 
tranaport  vehicle.  The  aaae  concept  will  be  teated  between  the  library-owned  syateas  of  the 
Uilveraltd  du  (^idbec  and  Carleton  Unlveralty.  File  tranafer,  which  need  not  be  restricted  to 
cataloguing  data,  la  an  laportant  step  In  achieving  access  to  and  exchange  of  data  In  a 
nation-wide  Canadian  Inforaatlon  network. 


INet  Phase  II 

Subject  to  regulatory  approval,  the  INet  Phase  II  Market  Trial  will  conence  In  Julv  1983. 
Scheduled  to  last  approxlaately  one  year  this  phase  will  Introduce  and  test  a  rate  structure 
based  on  the  utlllxatlon  of  the  wlue-added  features  and  coaaunlcatlons  services  provided  to  the 
user  by  INet,  and  charges  to  Inforaatlon  providers  for  connection  to  the  network  and  Its  service 
facilities.  A  significant  enhanceaent  will  be  the  Introduction,  as  an  option,  of  Accounts 
Receivable  Manageaent  whereby  the  TCTS  will  provide  a  custoaer  with  one  consolidated  stateaent  of 
expenditures.  Including  thoae  Incurred  with  the  Inforaatlon  providers  and,  for  a  fee,  aanage  all 
accounts  receivable  and  relaburae  the  IP's  for  services  rendered  to  INet  users. 

The  present  user  population  of  400  trlallsta  will  be  expanded  to  approxlaately  1600.  Recrultaent 
will  Include  Industry  aegaanta  not  previously  represented.  The  addition  of  new  Inforaatlon 
providers  will  continue  and  aarketlng  will  be  targeted  to  specific  application  groups  such  as 
librarians,  financial  analysts,  econoalc  analysts,  aedla  and  public  relations,  scientific 
researchers,  general  adalnlstratora,  executives  and  last  but  not  least  the  eaerglng  hone  and 
personal  coaputer  user. 


Conclusion 


Although  a  formal  aaaessaent  of  the  trial  by  the  Bibliographic  Coaaon  Interest  Group  will  not  be 
coaplated  before  Hoveaber  1983,  It  can  be  stated  that  INet  has  successfully  lapleaented  the 
concept  of  providing  an  Inforaatlon  user  with  a  single  point  of  access  to  network  resources 
residing  in  a  great  variety  of  host  coaputer  syateas.  Value-added  services  such  as  electronic 
anil.  Public  Directories,  autoaatlc  authentication  and  logon,  and  aany  other  INet  features 
provide  a  reliable  path  between  Inforaatlon  users  and  Inforaatlon  providers. 

The  long-term  viability  and  acceptance  of  Intelligent  gateway  networks  will  greatly  depend  on  the 
rapid  devalopaent  and  lapleaantatlon  of  Improved  user  Interface  capabilities  such  aa  enhanced 
directories  foraat  and  content,  coMon,  user-friendly  coaaand  languages  and  computer  assisted 
learning  and  help  functions. 
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INTRODUCTION 


Le  besoin  en  natiire  de  portabilite  de  logiciel  de  recherche  documenCaire  et  de  compacibil ite  de  langages 
d’ interrogation  eat  apparu  i  la  suite  : 

-  de  I'utilisation  en  rdseau  des  serveurs, 

-  de  I'utilisation  d'ordinateurs  non  compatibles,  en  particulier  dans  le  cadre  des  travaux  entre  le  Centre 
de  Documentation  de  I'Armement  (CEDOCAR)  et  TELESYSTEMES-QUESTEL. 

Ceci  a  conduit  4  la  definition  et  I'dcriture  d'un  nouveau  logiciel  :  QUESTEL  PLUS. 

II.  -  LANGAGES  D' INTERROGATION 

La  presence  sur  le  mesie  serveur  de  plusieurs  applications  (recherche  docunentaire,  recherche  structurale 
en  Chimie,  ...),  la  multiplicite  des  langages  (DIALOG,  ORBIT,  STAIRS,  ...)  et  les  tentatives  de  normali¬ 
sation  (Cofmon  Consand  Language  de  la  C.C.E.),  ont  permis  la  definition  d'une  structure  de  logiciel 
rendant  independants  le  langage  propre  de  gestion  et  de  communication  et  un  ou  plusieurs  langages  externes 
tela  que  :  QUESTEL-anglais,  QUESTEL-f rancaia,  CCL,  Videotex.  Cette  notion  peut  etre  etendue  a  I'dchange 
d' information  entre  sites  serveurs  et  concentrateurs  intelligents  ("gateways"). 

III.  -  LOGICIEL  PORTABLE 

Pour  assurer  la  portabilite  du  logiciel,  deux  techniques  complementa' res  ont  ete  retenues  ; 

-  I'emploi  d'un  langage  portable  de  haut  niveau, 

-  la  localisation  precise  des  interfaces  avec  le  systcme  d'exploitation  et  le  systfeme  d' entrdes-sort ies . 

111.1  Langage  de  ddveloppement 

A  dtd  retenu  CPL/1,  sous  ensemble  de  PL/1,  car  il  bdndficie  sur  de  nombreuses  machines  de  compila- 
teurs  de  qualitd  (ni  PASCAL,  ni  ADA  n'ont  pu  etre  choisis  J  I'dpoque). 

111. 2  Interfaces  syst^mes 

Pour  rester  portable,  le  logiciel  ne  doit  pas  faire  directement  appel  aux  fonctions  des  syst&mes 
d'exploitation  et  d'entrdes-sorties,  raais  doit  faire  appel  A  des  fonctions  standard,  regroup^es 
en  deux  bibl iothAques  d'interfaces  spdcifiques  sur  chaque  ordinateur.  Seuls  ces  modules  sont 
rddcrits. 

111. 3  Portability 

II  a  ili  possible  d'obtenir  les  chiffres  de  90  I  du  logiciel  en  langage  portable,  et  10  i  en 
modules  spdcifiques. 


I.  -  INTRODUCTION 

The  concept  of  automated  information  delivery  is  relatively  new.  Roughly  speaking,  during  the  sixties,  the 
major  problems  to  be  solved  were  to  produce  automated  catalogues  in  libraries  ;  and  to  photocompose 
bulletins,  or  to  generate  large  indexes  in  abstracting  and  indexing  services. 

One  of  the  first  services  available  through  the  computer  was  that  of  selective  dissemination  of  informa¬ 
tion  -  SDI  -. 

Then,  late  in  the  sixties,  two  major  technical  host  computers  -  namely  LIS,  LOCKHEED  Information  Services 
from  LMSC,  LCXIKHEED  Missile  and  Space  Cosipany,  and  ORBIT  Search  Service  from  SDC,  System  Developisent  Cor¬ 
poration  -  appeared  in  the  United  States.  One  host  computer  was  installed  in  Europe  in  the  context  of 
ESRO,  the  European  Space  Research  Organisation,  because  of  the  relationships  of  this  organisation  with  the 
NASA. 

At  this  tisw,  a  user,  librarian  or  information  scientist,  had  to  learn  tin  languages,  RECON  and  ORBIT,  to 
access  the  major  international  data  bases,  in  particular  in  Engineering  and  related  disciplines.  Later, 
new  vendors  gave  worldwide  online  access  to  new  files,  e.g.  BRS  (Bibliographic  Retrieval  Services)  in  the 
States,  and  the  EURONET  Hosts  in  Europe,  representing  ten  online  services,  offering  access  to  hundreds 
of  databases  (1).  This  paper  will  try  to  explore  some  solutions  for  simplifying  this  access  in  terms  of 
coMNind  languages.  The  concept  of  portable  software  will  also  be  examined,  as  providing  the  opportunity 
to  share  the  sasw  language  on  various  coaputers. 
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II.  -  THE  SCENE  IN  THE  EIGHTIES 

It  is  commonly  accepted  that  a  user  is  accessing  more  and  more  different  online  services,  six  being  esti¬ 
mated  as  an  "average".  Even  if  it  can  be  considered  that  there  exist  families  of  search  languages 
(e.g.  RECON  with  DOE/RECON,  NASA/RECON,  DIALOG,  ESA/QUEST,  ORBIT  with  SDC/ORBIT  and  NLM/ELHILL,  STAIRS  < 
with  BRS/STAIRS),  the  customer  is  in  trouble  when  he  wants  to  access  more  and  more  factual  data  banks 
attached  to  dedicated  softwares. 

To  try  to  understand  the  different  facets  of  the  problems  which  can  be  encountered,  it  can  be  interesting 
to  list  the  various  actors  of  the  information  industry. 

II.  1.  The  kind_of  information  to  be  accessed 

There  are  collections  of  numeric  and/or  textual  information  processed  by  publishers  or  organizations  in 
computer  readable  form.  Apart  from  numeric  and  bibliographic  files,  that  will  remain  important,  for 
instance  when  large  disciplines  such  as  chemistry  are  considered,  full  text  (e.g.  for  technical  reports), 
drawings  (e.g.  for  Patent  material  or  for  chemical  structures  with  CAS  ONLINE  and  DARC  Systems),  and 
images  (technological  data)  must  be  foreseen.  These  representations  of  information  will  be  processed 
and  distributed  using  new  technologies.  The  U.S.  Patent  and  Trademark  Office  Automation  Master  Plan  for 
the  period  1983-1990  (2),  is  an  excellent  example  of  what  should  be  a  paperless  integrated  system.  The 
logical  consequence  is  an  impact  on  Che  software  capabilities  (new  functionalities)  and  on  the  organi¬ 
zation  of  information  transfer  (role  of  each  intervening  party). 

1 1. 2.  The  users 

To  be  able  to  fit  user  needs,  any  system  designer  must  be  aware  of  the  basic  problem  :  which  information, 
for  who,  through  which  channel.  To  help  this  system  designer,  categories  may  be  established  :  users 
attached  to  the  discipline  or  industrial  sector  they  are  involved  in,  to  their  level  of  education  and  to 
their  mother  tongue.  Today,  most  people  are  able  to  dial  a  telephone  number,  more  and  more  accept  the 
concept  of  a  terminal,  but  the  keyboard  can  raise  difficulties  ;  the  French  electronic  directory  is  a  good 
example,  and  there  were  numerous  discussions  about  the  choice  of  an  alphabetic  keyboard  (instead  of  AZERTY 
or  QWERTY)  and  its  adequacy. 

11.3.  H3C‘<lwar€_and_sof tware 

The  impact  of  the  evolution  of  hardware  and  software  technologies  is  very  important.  It  must  be  emphasized 
that  hardware  is  moving  much  faster  than  software.  The  first  version  of  RECON  is  from  the  second  half  of 
the  sixties,  more  than  15  years  old.  During  this  period,  the  CPU  became  10-100  times  more  powerfull,  the 
mass  storage  10-100  times  larger.  50  mips  machines  are  for  tomorrow  ;  some  are  speaking  of  1  000  mips... 

The  only  limit  that  should  be  kept  in  mind  is  that  of  a  channel  rate  with  a  maxit&urn  of  10  times  :  this 
will  probably  influence  system  architectures  in  the  near  future  (parallel  processors,  distributed  hardware). 
Another  problem  that  shall  remain  is  that  of  compatibility  of  equipment,  amplified  by  networking. 


11.4,  Networking 

This  is  the  condition  "sine  qua  non"  for  having  effective  access  to  large  databases.  The  real  expansion  of 
host  usage  started  with  the  generalized  availability  of  non  dedicated  networks  making  the  connect  time  rate 
reasonable.  As  these  networks  become  more  and  more  sophisticated,  the  influence  on  retrieval  systems 
becomes  inore  obvious.  This  is  especially  true  when  Videotex  applications  are  concerned.  It  is  interesting 
to  see  that,  for  instance,  in  European  countries,  the  Videotex  systems  emerged  from  PTT’s  organizations 
and  that,  even  if  the  concept  of  the  host  remains  distinct,  there  exist  more  and  more  intelligence  at  the 
level  of  the  network,  in  concentrators,  in  managing  centers  or  in  gateways. 

11. 5.  Standardization 

The  field  of  information  is  especially  concerned  by  the  concept  of  exchange,  and  the  consequence  is  a 
strong  need  for  standardization. 

This  concerns  the  information  itself,  its  coding,  the  related  tools  and  all  the  computerized  environment. 
For  this  purpose,  several  organizations  are  involved,  such  as  CCITT  for  teleconinunicat ion,  ISO  (Interna¬ 
tional  Standard  Organization),  especially  technical  coninitties  TC  97  computer  sciences  and  TC  46  documen¬ 
tation. 


III.  -  THE  LANGUAGE  BARRIER 


Language  should  mean  cotmunication  interfaces  and,  in  pratice,  represents  barriers.  This  well  kno%m  para¬ 
dox  reflects  the  reality  :  a  language  is  a  compromise  between  the  differences  between  human  beings  and 
the  standard  needed  for  the  transfer  of  information  to  a  maximum  number  of  people.  This  is  true  for 
natural  tongues  and  this  remains  true  for  artificial  languages.  Esch  artificial  language,  especially  a 
comnand  language  or  a  progranining  language,  contains  its  limits. 


Thus*  the  problem  to  be  solved*  both  for  searching  databases  and  for  impletoentlng  corresponding  softwares, 
i 8  to  optimize  this  compromise  between  the  universal  language  designed  for  any  data,  for  any  user,  running 
on  any  hardware,  and  the  highly  sophisticated  software  understood  by  less  than  10  people,  ...  including 
the  designer.  To  be  effective,  a  solution  consists  of  trying  to  correctly  define  the  information  to  be 
handled  (text,  numeric,  drawings,  ...),  the  functionalities  needed  to  suit  the  requirements  (searching, 
displaying,  computing,  transferring  data,  ...),  the  various  categories  of  users  who  may  access  the  infor* 
mation,  and  last  the  possible  hardwares  to  be  used. 

A  study,  sponsored  by  the  COMMISSION  OF  THE  EUROPEAN  COMMUNITY,  NETSERV  2(3)  whose  aims  were  to  analyze 
the  problems  of  the  European  users  facing  the  heterogeneous  host  of  EURONET-DIANE,  stated  the  following  : 

~  promote  all  work  on  standards, 

-  encourage  the  implementation  of  CCL,  Common  Language  (4)  as  a  standard  on  the  Diane  Hosts. 

-  study  the  feasability  of  a  "DIANE  Concentrator"  to  assist  the  user  when  logging  in  with  menu  driven  tech¬ 
niques,  similar  to  those  used  in  the  Videotex  applications. 

-  study  the  feasibility  of  regional  services,  or  regional  hosts  adapted  to  local  needs,  in  combination  with 
normal  hosts  as  they  exist  today. 

-  further  investigate  the  possibility  of  defining  an  intermediate  language  describing  the  possible  exchanges 
of  data  between  equipments  connected  to  the  network  (host/host,  host/concentrator,  host/common  service, 
common  service/concentrator).  This  should  allow  : 

.  common  language  translation  to  enable  unexperienced  users  to  access  information  in  a  different,  much 
simpler  way. 

.  search  strategy  transfer. 

.  distributed  processing  (search  on  host  1,  compute  on  host  2,  edit  on  host  3). 

.  videotex  handling  in  general. 

.  electronic  mail  and  computerized  conferencing  interfaces,  e.g.  for  database  production. 

The  broad  conclusion  is  chat  on  a  network,  a  variety  of  users  accessing  a  variety  of  data  must  be  accepted. 


IV.  -  THE  TELESYSTEMES  EXPERIENCE  :  THE  QUESTEL  PLUS  COMPROMISE 


QUESTEL-PLUS ® is  the  new  product  developed  by  TELESYSTEMES  in  collaboration  with  INFORMATECH  (Canada). 

The  need  for  a  portable  retrieval  softwa^'  initially  occurred  in  a  network  environment  with  different  com¬ 
puters,  especially  for  INFORMATECH  (portability  on  IBM)  and  for  CEDOCAR,  the  French  Centre  de  Documentation 
de  I'Armement  (portability  on  Honeywell  Bull  -  DPS  7  hardware). 


IV.  1  gyESTEL^PLUS^IS^A^L^GUAGE 


The  presence  of  several  packages  on  the  same  host  (bibliographic  retrieval,  substructural  search 
in  chemistry),  the  variety  of  search  languages  available  (DIALOG,  ORBIT,  STAIRS,  ...),  the  attempts 
for  standardization  (CCL  of  CEC),  the  evolution  towards  dir^;ibuced  resources,  led  TELESYSTEMES 
to  define  a  software  architecture  making  independant  the  internal  language  for  management  and 
coomuni cat  ions,  and  one  or  several  external,  user  oriented,  languages  for  searching. 

Today  there  exist  or  will  exist  soon  : 

-  QUESTEL-Engl ish ,  QUESTEL-French,  QUESTEL-Gennan 

-  VIDEOTEX-French,  VIDEOTEX-Engl ish 

-  qUESTEL-SYDONI,  CCL 

amongst  which  VIDEOTEX-French  and  QUESTEL-SYDONI  correspond  to  very  different  search  languages. 

For  the  first,  the  handling  of  function  keys  and  of  tree  structure  is  real,  for  the  second,  a  set 
of  macros  was  developped. 

Besides,  when  new  fonctionalities  are  added,  the  implementation  is  simpler.  An  example  ir  the 
extension  of  the  simple  SHOW  coim&and  for  displaying  hits  on-line  to  3  connands  : 

-  standard  SHOW  command  for  displaying  a  list. 

-  BROWSE  facilities  on  answer  lists  or  external  devices  (images  or  drawings  linked  to  answers). 

-  ZOOM  command  for  displaying  accurate  passages  (3,  4  or  more  lines),  sentences  or  paragraphs 
within  lengthy  documents  (the  relevant  %rords  can  be  highlighted). 


Another  example  is  the  possibility  of  extracting  subfiles  from  a  search,  for  downloading  or  for 
processing  by  other  systems.  This  capability  is,  in  some  respects,  an  extension  of  the  present 
DARC  QUESTEL  interface. 


IV . 2 .  QUESTEL-PLUS  IS  A  PORTABLE  SOFTWARE 


Two  conpleiiientary  technique*  are  nandatory  for  naking  sure  of  Che  portability,  i.e.  to  transfer 
the  software  on  a  different  hardware  at  a  reasonable  cost.  These  two  techniques  are  :  Che  use  of 
an  appropriate  portable  high-level  language  for  developing  the  prograsw  on  one  hand,  and  a  clear 
identification  of  interfaces  with  both  the  operating  system  and  the  I/O  devices  on  Che  other 
hand. 


IV . 2 . 1 .  Use  of  a  portable  high  level  language 

The  basic  principle  is  Chat  Che  compiling  is  done  in  2  different  steps.  The  first  consists  in 
syntactic  and  semantic  analysis,  intermediate  code  generation,  printout  lists.  This  phase  is 
fully  independant  of  the  computer  kept  for  implementation.  The  intermediate  language  is  also 
independanc . 

The  Second  step  is  the  assembler  source  code  production  for  the  target  computer.  It  is  also 
possible  to  keep  this  phase  on  any  computer  using  direct  assembling  on  Che  object  machine  or 
cross  assembling  on  another  computer. 


IV. 2. 2.  Language  selection 

The  high  level  language  selected  is  CPL/I  for  the  following  reasons  : 

-  this  is  a  subset  of  PL/1  broadly  known  and  used. 

-  there  exist  good  compilers  for  producing  Che  target  code  from  the  unique  source  code,  espe¬ 
cially  on  HONEYWELL  Mini  6,  DPS  7,  DPS  8,  IBM  43  XX  and  IBM  30  XX,  Dec  Vax. 

-  these  compilers  are  largely  disseminated,  and  consequently  well  maintained. 

-  it  is  not  necessary  to  develop  particular  compilers. 

These  reasons  explain  why  neither  PASCAL,  nor  ADA  were  selected,  because  at  Che  time  of  choice 
(end  of  1980)  there  were  no  effective  tools  for  these  two  languages. 

IV. 2. 3.  System-Interface 

Any  package  requires  functions  of  Che  Operating  System  and  of  the  I/O  devices.  Frequently,  these 
functions  are  quite  different  from  one  computer  to  another  computer,  or  even  from  one  version  to 
another  version  of  an  operating  system.  So,  to  remain  portable,  and  to  be  able  to  follow  the 
systM  evolution,  a  package  must  not  use  these  functions  directly,  but  must  use  standard  functions 
arranged  in  2  interface  libraries  : 

-  LOS  (Logical  Operating  System) 

-  LAM  (Logical  Access  Method) 

These  libraries  are  specific  for  each  computer.  They  provide  the  link  between  the  package  and  the 
system,  and  thus  are  written  in  assembler.  Only  these  libraries  are  to  be  rewritten  when  a  new 
coeq>ucer  is  to  be  installed. 


V.  -  CONCLUSION 


/  pQUESTEL  PLUS  is  actually  developed  today  on  an  IBM  mainframe  and  is  installed  on  IBM  (4341-2,  8  Mbytes  main 
mesiory,  23  Cbytes  disc  drives,  3081)  and  is  to  be  implemented  soon  on  DPS  7/82,  8  Mbytes,  20  Gbytes  disc 
dBrves).  The  first  results  are  very  encouraging,  especially  concerning  the  efficiency  of  the  package.  This 
shcAild  demonstrate  that  it  is  feasible  to  have  a  portable  system  open  to  distributed  techniques,  multilin¬ 
gual  access,  able  to  manage  very  large  data  bases  (several  million  documents  in  a  data  base,  several 
indexes  of  several  million  terms  each,  up  to  230  different  labelled  fields  in  a  document,  up  to  230  para¬ 
graphs  in  a  field,  up  to  230  sentences  in  a  paragraph,  up  to  250  words  in  a  sentence). 

It  is  important  when  the  concepts  of  gateway.  Videotex  and  host  are  converging,  to  have  Che  basic  tools 
ready  for  upgrading  information  delivery. 
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As  indicated  in  the  program  abstract,  the  purpose  of  this  paper  is  to  describe 
the  utilisation  of  word  processing  and  distributed  information  systems  within 
the  Office  of  the  Secretary  of  Defense  (OSD). 

S?  Like  most  organizations,  the  Office  of  the  Secretary  of  Defense  (OSD)  can  be 
described  in  terms  of  purpose  or  mission,  assigned  responsibilities,  specific 
functions,  and  resources.  By  definition,  the  Defense  Department  is  responsible 
for  providing  the  military  forces  needed  to  preserve  peace  and  protect  the 
security  of  the  United  States  and  its  Allies.  Under  the  President,  the 
Secretary  exercises  the  direction,  authority,  and  control  over  I'l.e  Department 
which  includes  OSD,  the  Joint  Chiefs  of  Staff,  the  Military  Departments,  various 
unified  and  specified  Commands  as  well  as  several  Defense  Agencies. 

Should  this  sound  very  "Military"  and  unlike  civilian  industrial  organizations, 
it  should  be  noted  that  the  OSD  is  the  principal  management  staff  of  the 
Secretary  in  the  exercise  of: 

*  Policy  Definition 

*  Planning 

*  Resource  Management 

*  Program  Evaluation 

*  Fiscal  Evaluation 

Thus,  there  are  in  fact  certain  general  management  functions  that  are  common  to 
both  OSD  and  to  many  "civilian"  industrial  organizations. 

Most  of  you  represent  Aerospace  industries  within  NATO  countries.  It  may  be 
helpful,  in  order  to  demonstrate  the  applicability  of  our  experience  with 
distributed  information  systems  for  management  support,  to  further  indicate  some 
analogies  between  OSD  and  the  kind  of  industrial  organization  and  structure  that 
you  are  perhaps  most  familiar  with. 

The  Under  Secretary  of  Defense  (Policy)  is  responsible  for  integrating  Dot)  plans 
and  policies  with  overall  national  security  objectives.  Certainly  the  Aerospace 
Industries  have  a  market  assessment  and  product  planning  function  that  is 
integrated  with  corporate  objectives. 

Just  as  the  Aerospace  industries  have  Research  and  Engineering  programs,  so  is 
the  Under  Secretary  of  Defense  (Research  4  Engineering)  within  OSD  responsible 
for  defining  basic  and  applied  research  programs  and  the  management  and 
evaluation  of  newly  emerging  technology. 

Aerospace  industries  have  their  Budget  and  Finance  Divisions  -  OSD  has  an 
Assistant  Secretary  (Comptroller)  for  exercising  financial  control.  In  a 
similar  way,  functions  related  to  Personnel.  Supply  or  Logistics,  Health  and 
Environmental  Affairs,  Public  Information,  Program  Audit,  Quality  Assurance,  and 
Legal  Affairs  can  all  be  found  within  OSD  and  exercised  somewhat  similar  to 
industry  procedures. 

The  real  common  denominator  in  the  management  of  both  military  and  industrial 
programs,  however,  is  "information"  -  Information  that  is  accurate,  up-to-date, 
specific,  yet  comprehensive  -  information  that  is  needed  to  assess  and  evaluate 
programs  and  to  make  better,  more  informed  decisions. 

Yet,  much  of  the  management  or  "program"  information  used  by  OSD  is  processed  in 
much  the  same  way  as  it  was  years  ago  -  by  typewriters,  mail,  and  couriers. 
Program  information  is  assembled  at  the  Military  Department,  Coimand,  Laboratory 
or  Agency  Level,  packaged  into  neat  typewritten  reports,  and  forewardad  to  the 
appropriate  counterparts  within  OSD  for  review,  assessment  and  revision  or 
approval.  Frequently  that  Infoimation  is  returned,  however,  to  the  Military 
Departments,  Commands,  Laboratories  or  Agencies  for  redefinition,  reassembly  and 
repackaging  for  further  review  at  the  0MB  and/or  Presidential  Level.  And  so  a 
whole  sequence  of  changes,  revisions  and  reassembly  of  programs  occur  -  usually 
with  severe  time  constraints  and  shortened  due  dates. 
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It  is  this  process  of  information  acquisition,  exchange  and  utilization  that  we 
are  concerned  with  and  are  trying  to  find  ways  for  simplifying  the  process  while 
improving  the  quality  of  information  available  within  a  given  time  frame. 

Before  "reforming"  the  DoD  world,  however,  we  must  first  “reform"  our  own  OSD 
Community,  at  least  as  far  as  management  Information  is  concerned.  Since  much 
of  the  information  processed  is  typed  -  and  retyped,  perhaps  several  times  over, 
word  processing  was  an  obvious  candidate  for  improving  the  use  of  information  as 
a  management  resource.  Thus  in  the  late  70‘s,  use  of  word  processing  equipment 
became  a  requirment.  Other  requirements  were  defined  as  well.  If  a  terminal 
could  be  used  for  word  processing,  why  not  data  processig  as  well  -  and 
Electronic  Mail,  and  Graphics,  and  Financial  Modeling.  Thus  was  the  concept  of 
an  integrated  network  of  word  and  data  processors  defined  for  OSD. 

The  principal  architect  of  the  system  concept  was  a  young  man  named  Paul 
Tisdale.  As  the  Deputy  Director  of  Computer  and  Office  Automation  Resources 
(DCOAR)  for  OSD,  Paul  conceived  the  use  of  standard,  off-the-shelf  hardware  that 
could  be  used  for  a  wide  range  of  Information  processing  functions  -  all  within 
the  same  unit,  terminal  or  work  station.  The  Director  of  DCOAR,  Mr.  Charles 
Uawson,  shared  the  same  views  of  the  future  as  Paul,  and  together  they  proceeded 
to  make  the  necessary  decisions  and  obtain  the  funding  needed  to  fully  implement 
the  system. 

In  retrospect,  for  their  foresight,  vision,  and  willingness  to  make  high 
risk/high  dollar  decisions  they  deserve  much  credit  as  pioneers  in  the  use  of 
word  processing  and  distributed  processing  technology  within  the  Defense 
Community . 

It  was  agreed  that  initial  operations  would  be  limited  to  a  prototype  system 
within  OSD's  administrative  f)fficos  -  those  primarily  concerned  with  personnel, 
financial  programs,  and  inventory  controls.  The  concept  was  to  utilise  a 
combined  system  that  would  provide  word  processing,  data  processing,  graphics, 
electronic  mail,  and  financial  modeling  all  within  a  single  system.  In 
addition,  the  concept  of  distributed  processing  was  to  be  employed  -  the  use  of 
shared  data  files  and  on-site  terminal  processors  with  immediate  access  to 
programs,  files,  data  -  and  results  in  the  form  of  terminal  displays  or  local, 
on-site  printer  listings.  This  was  Intended  to  bring  the  results  of  computer 
processing  directly  to  the  user  who  could  Interact  with  the  system  "one-on-one" 
without  delays,  programmers,  or  other  computer  middle  men  or  intermediaries. 

At  the  time  this  was  rather  radical  thinking  -  far  different  from  the 
traditional  way  of  doing  things.  Until  then,  most  of  the  OSD  staff  had  received 
data  processing  support  from  one  of  our  support  organizations,  the  Air  Force 
Data  Services  Center  (AFDSC).  For  the  most  part,  that  implied  time-shared  use 
of  fairly  large,  complex  systems  that  required  a  gc >d  bit  of  technical 
assistance  in  their  use.  In  some  instances,  system  applications  were  "batch 
processed",  the  user  submitting  a  job  request  and  subsequently  getting  a  listing 
or  report  of  a  later  time  depending  on  the  individual  job's  priority  and  how  it 
compared  to  other  tasks  within  the  job  stream. 

To  be  sure,  the  AFDSC  did,  and  still  does,  an  inordinate  amount  of  data 
processing  for  OSD.  Representing  a  capital  investment  of  over  S32  million  in 
hardware  alone  for  35  major  systems,  the  Center  is  one  of  the  largest  data 
processing  centers  in  the  world.  Supporting  over  6000  registered  Air  Staff  and 
OSD  users  with  1700  terminals,  the  Center  utilises  07,000  magnetic  tapes,  nearly 
1000  disk  packs,  and  164  billion  bytes  (characters)  of  combined  memory,  disk  and 
mass  storagel  This  will  probably  double  to  400  billion  bytes  within  the  near 
future. 

OSD  utilization  of  these  systems  is  only  12%  of  the  total:  most  of  the  systems 
use  is  by  the  Air  Staff.  Yet  within  that  12%,  OSD  accounts  for  nearly: 

18  million  records 

4800  computer  programs 

ISO  major  software  systems,  and 

2,000,000  lines  of  code 

A  staff  of  nearly  100  AFDSC  programmer/analysts  are  used  solely  by  OSD  to  keep 
things  running  -  not  to  say  anything  about  additional  operations  support 
personnel . 

And  so  the  traditional  systems  supporting  OSD,  at  an  annual  direct  cost  of  about 
$4  million,  are  fairly  extensive,  complex,  and  expensive. 

Utilization  of  distributed  processing  systems  was  to  be  an  alternative  to 
continued,  wide-spread  use  of  large-scale,  time-shared  systama.  Of  couraa, 
there  would  always  be  use  for  some  large-scale  processing  -  dictated  by  the  site 
of  the  problem  or  the  extent  of  the  system  application.  But  here  was  a  new 
concept,  a  new  approach  to  bring  computer  and  word  processing  capability 
directly  to  the  user  for  Immediate  access,  use,  feedback  and  reuse. 


It  was  this  interactive  tUaloque  between  system  and  user  with  immediate  on-nite 
output  displays  or  listings  that  appeared  so  desirable.  And,  of  course,  the 
possibility  of  using  the  same  device  for  both  word  processing  and  data 
processing  was  highly  promising.  The  avai I iabi 1 ity  of  higher  level  languages 
also  appeared  attractive  as  a  possibility  of  future  users  developing  their  own 
programs . 

An  additional  objective,  an  expected  by  product  of  the  network,  was  the 
capability  to  modularly  expand,  or  contract,  or  change  the  shape  of  the  network 
as  workloads  dictated.  This,  in  theory,  would  obviate  the  need  for 
time-consuming  and  costly  “system  conversions"  and  “upgrades".  As  workloads 
increased,  or  new  applications  were  defined,  it  would  be  rather  straightforward 
to  merely  add  an  additional  proce8sor(s)  wherever  needed.  This  would 
potentially  have  significant  cost  savings  over  the  life  of  the  system,  and 
substantially  support  system  continuity  and  software  standarization . 

The  potential  for  using  electronic  mail  as  part  of  the  management  review  process 
was  also  a  primary  objective. 

These  were  some  ot  the  basic  considerations  and  general  requirements  for 
acquisition  of  a  prototype  system.  Accordingly,  a  market  survey  was  conducted 
which  Included  consideration  of  several  systems.  Only  the  Catapoint  ARC 
(Attached  Resource  Computer)  met  all  of  the  minimal  requirements. 

Initially,  a  standard  configuration  included  a  CRT/Processor  and  associated 
printer  equipment.  Each  processor  containe.l  a  128KB  or  256KB  memory.  Each 
processor  in  turn  was  linked  to  other  processors  and  remote  data  files  by 
coaxial  cable.  Other  hardware,  called  “rims  and  hubs,"  acted  as  specialised 
cjmmun icat i on  links  enabling  one  device  to  "talk"  to  another.  Data  is  moved 
over  the  cable  at  rates  of  2.5  million  bits  per  second.  The  system,  which  is 
"memo"  driven,  provides  the  uset  with  a  choice  of  options  or  functions  to  be 
performed,  and  provides  access  to  remote  data  files  and  programs  which  are  then 
transferred  to  the  ptocessor  for  execution.  Remember  that  the  processor  is  at 
the  user's  desk  or  office.  As  results  of  the  processing  occur,  they  may  then  be 
immediatly  displayed  or  listed  via  the  on-site  printer. 

Over  a  period  of  a  year,  the  prototype  system  expanded  to  include  a  broad  range 
of  applications.  Some  applications  were  "one-of-a-kind,"  others  were  standard 
applications  that  could  be  shared  with  may  users  from  different  organizations. 
Common  or  standard  applications  included: 

Correspondence  Control 
Calendar  Scheduling 
ADPE  Inventory  Control 
Procurement  Tracking 

Other  unique  administrative  applications  included; 

Space  Management 
Personnel  Applications 
Program  Budget  Evaluation 
Training  &  Career  Development 
Manufacturing  Technology 
Export  Case  Controls 

Perhaps  another  30  applications  were  developed  largely  of  an  administrative  or 
management  nature.  All  of  these  were  unclassified  and  could  share  the  remote 
disk  files.  But  a  good  bit  of  OSD's  work  naturally  was  classified  and  demanded 
the  use  of  a  secure  system.  As  a  result,  this  would  impact  the  equipment 
configuration  and  lead  to  the  development  of  "local  area  nets"  -  the  second  and 
continuing  phase  of  our  present  system  development. 

Most  of  you  may  know  that  all  electronic  equipment  carries  its  own 
electromagnetic  signature  -  and  as  it  performs  or  manipulates  data  an  electronic 
pattern  is  emitted  which  conceivably  could  be  monitered.  For  that  reason,  there 
are  security  standards  that  electronic  equipment  must  meet  if  it  is  to  process 
classified  data. 

We  are  just  now  concluding  a  year  long  competitive  process  that  will  award  a 
contract  for  modifying  and  securing  Datapoint  equipment.  First  deliveries 
aren't  expected  before  December  of  this  year.  That  configuration  will  permit 
"stand-alone"  processing  units  which  may  or  may  not  be  linked  to  other  units  in 
a  compartmented  "local  area  net".  The  stand-alone  configuration  will  include 
the  CRT/Processor  -  with  256KB  -  and  eventually  512KB,  along  with  a  printer,  two 
to  four  satillite  "dumb"  terminals  as  well  as  removeable  discs  and  a  tape 
cartridge.  The  tape  cartridge  can  store  up  to  10MB,  and  the  disk  subsystem  is 
expandible  to  100MB.  Thus  the  "secure"  system  will  be  able  to  perform  as  a 
completely  self-contained  unit  or  could  be  linked  to  other  secure  units  in  a 
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"local  net."  Of  course,  with  adequate  precautions,  the  secure  systems  could 
also  link  back  into  the  unclassified  net  to  retrieve  information  or  .rogranis . 
More  than  likely,  however,  there  will  be  a  distinct  separation  of  the  systems. 
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As  previously  indicated,  however,  secure  Datapoint  systems  are  not  yet 
operational.  Their  una'."i i  1  abi  1  ity  over  the  past  2  years  severely  stressed  a 
number  of  OSD  orqanleations  that  had  immediate  needs  for  secure  word  processing 
equipment.  Staffing  and  clerical  support  in  OSD  has  always  been  restricted  - 
and  there  seems  always  to  be  more  work  to  go  around  than  available  staff  to 
assist.  With  the  ready  availability  of  word  processing  equipment  commercially, 
there  was  significant  pressure  from  the  OSD  staff  to  iimnediatly  respond  to 
legitimate  needs  and  to  provide  secure  word  processing  systems. 

At  the  time  the  decision  to  consider  some  limited  diversification  of  equipment 
was  considered,  a  number  of  factors  related  to  the  Datapoint  prototype  were 
taken  into  account.  Comparisons  of  Datapoints'  word  processing  system  with 
those  of  other  vendors  who  specialised  in  word  processing,  indicated  a  number  of 
shortcomings.  The  Datapoint  system  required  extensive  use  of  "codes"  rather 
than  function  keys.  This  placed  an  <  xtra  burden  or.  the  typist  for  remembering 
the  codes.  Both  "Clock"  and  "Line"  manipulation  was  limited,  and  spelling 
errors  were  not  identifiable  thru  a  resident  dictionary.  It  appeared  that  the 
word  processing  package  just  wasn't  as  "user  friendly"  or  as  sophisticated  in 
terms  of  capabilities  .as  other  systems  that  were  pr imar i 1 y  word  processors  only. 

Another  factor  in  consideration  at  the  time  was  the  rate  of  technology  change. 

As  each  new  product  line  was  announced  by  one  or  another  vendor,  startling  new 
capabilities  were  advanced  that  made  each  lystem  more  attractive  than  its 
predicessor.  Datapoint  also  continued  its  efforts  at  product  improvement,  and 
now  has  as  new  word  processing  package  in  "Beta"  test  due  for  general  release 
later  this  fall  or  winter.  First  .ndications  of  the  package  are  that  it 
represents  a  substantial  improvement  and  will  be  highly  comptitive  with  other 
vendor  products. 

Competition  itself,  we  have  always  believed,  fosters  new  product  devlopment  and 
the  best  possible  price.  Accordingly,  a  general  position  was  adopted  that  would 
continue  to  provide  for  a  "standard",  “off-the-shelf"  word  processor/data 
processor  system,  i.e.  Datapoint,  but  also  allow  for  limited  diversification 
depending  on  the  unique  functional  requirements  of  a  g.ven  office.  This  has 
resulted  in  a  substantial  draw  down  from  8  or  10  vendors  being  used  to 
approximately  four  major  ones  including  Datapoint.  The  others  are  Lexitroii, 
Xerox  and  Lanier.  The  reduction  in  vendors  was  due  partly  to  selected  vendors’ 
ability  to  meet  specific  functional  requirements,  and  their  ability  to 
immediatly  provide  secure  equipment. 

Vftiat  will  the  impact  be  of  this  diversification?  Although  we  can  anticipate 
some  good  from  it  -  responsiveness  to  unique  user  needs,  continued  product 
improvement  due  to  competition,  ect.,  we  can  also  anticipate  a  number  of 
problems.  Even  though  some  OSD  suborqanizations  can  operate  on  an  individual 
basis  without  much  need  on  opportunity  to  "communicate"  with  each  other,  most 
organizations  are  mutually  dependent  -  or  at  least  must  consult  with  each  other 
on  a  wide  range  of  topics.  Thus  the  introduction  of  diversified  word  processing 
equipment  brings  with  it  a  list  of  "compatibility"  problems.  None  of  the 
equipment  is  "compatible"  or  interchangable,  or  Interconnective.  So,  of  course, 
one  of  our  immediate  "R(iD"tasks  is  to  see  how  these  different  systems  can  be 
linked  together  so  they  can  communicate  with  each  other.  With  diversification, 
of  course,  we  also  acquire  multiple  training  problems,  and  lose  some  of  the 
flexibility  of  being  able  to  readily  move  clerical  support  from  one  assignment 
to  another.  With  the  acquisition  of  each  vendor's  equipment,  we  also  acquire 
unique  maintenance  problems,  and  the  need  to  provide  operational  support  and 
"hand  holding"  based  on  different  equipment  configurations. 

From  the  users  point  of  view,  this  is  the  best  of  all  possible  worlds,  i.e. 
he/she  has  a  unique  piece  of  equipment  which  directly  matches  their  itranediate 
information  needs.  From  the  data  processing  manager's  point  of  view,  life  has 
become  more  complicated,  albeit  with  presumably  happy  customers. 

And  what  of  the  future?  Just  briefly,  you  can  say  that  it  will  be  one  of  the 
most  exciting  periods  in  the  history  of  computer  technology.  OSD  will  support 
and  encourage  major  efforts 'in  the  following  areas  for  potential  support  of 
managers  and  decision  makers^  t 

^  *  Optical  Laser  Disc  Systems  -  for  storage  and 
retrieval  oF^vTsual  images,  photos,  graphs, 
cortographic  or  engineering  drawings  as  well  as 
textual  information. 

^  Broadband  Video/Digital /Voice  Communication  Nets  - 
ioT  Improved  teleconferencing,  information  exchange 
and  collective  decision  making. 

,r,  ^ 

))<a  /'./j,  *< '  .  * 


■'*  Portable  Minicomputers  -  for  teleconferencing 
InmediaTe  access  to  data  resources,  improved 
productivity  and  creativity  thru  exploiting 
one-on-one  compute  capabilities. 

■*  Artificial  Intel 1 iqence  Systems  -  that  will  assist  in 
evaluating  alternatives,  identify  and  select 
associative  patterns  or  trends,  and  draw  possible 
solutions  for  given  problems. 

*  Special  Purpose  Computers  -  for  building  data  files 
and  enabling  direct  retrieval  of  textural  or  numeric 
data.  V 

Natural  Lang uaqes  -  use  of  ordinary,  if  structured, 
language  to  enable  non-technical  persons  to  move 
readily  use  computers. 

•J 

Of  these  six  technologies ,  all  are  being  actively  persued  and  will  become  a 
reality  within  the  near  future.  Two  of  the  technologies  are  already  available, 
portable  minicomputers  and  the  special  purpose  computer  for  retrieval,  and  are 
being  used  by  OSD  an  operational  test  environment. 

The  rate  of  technology  changes  forces  all  of  us  to  be  sufficiently  flexible  that 
we  can  accommodate  "change”  and  exploit  it  to  the  fullest.  It  also  has  a 
commensurate  responsibility  that  we  do  a  certain  amount  of  "missionary"  work 
among  our  users  and  managment  staff  so  that  they  can  understand  the  new 
technology  and  be  prepared  to  fully  use  it.  For  it  is  only  in  improved  decision 
making,  individual  productivity  and  creativity,  that  we  can  with  assurance 
say, that  technology  is  the  promise  of  the  future  and  capable  of  bringing  people 
together  in  the  cause  of  a  better,  more  secure  and  peaceful  world. 
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:^clentlflc  numeric  databases  (SND)  are  powerful,  relatively  new  research  tools  for  the  scientific 
and  technical  cosmninlty.  This  paper  Illustrates  their  use  by  some  practical  examples,  describes 
the  attributes  and  capabilities  of  such  databases  and  gives  a  survey  of  the  activity  In  this 
field,  SND  permit  the  direct  location,  retrieval  and  the  subsequent  analysls/manlpulatlon  of 
evaluated  numeric  data.  Advances  In  telecommunications  and  Increases  In  the  number  and  types  of 
SND  produced  greatly  enhance  the  likelihood  of  relevant  data  being  readily  available.  Although 
only  51  of  all  databases  accessible  online  In  North  America  and  Europe  are  SND,  they  are  growing 
In  Importance  and  acceptance  as  more  databases  are  developed  and  scientists  and  engineers  become 
aware  of  their  potential.  The  National  Research  Council  of  Canada  Is  active  not  only  In  the 
production  of  SND,  Involving  some  International  collaboration,  but  also  In  their  dissemination  by 
means  of  a  nation-wide  online  packet -switched  network, 

V 

I  Introduction 


To  appreciate  the  power  and  usefulness  of  scientific  numeric  databases  (SND)  as  research  tools 
for  scientists  and  engineers  It  Is  helpful  to  consider  some  fairly  typical  questions  which 
might  be  posed  to  scientific  Information  personnel: 

1,  Data  are  needed  on  as  many  compounds  as  possible  In  which  a  pyrrole  (C^HjN)  ring 

appears.  Any  ligand  (X)  may  be  substituted  for  one  of  the  hydrogen  atoms  attached  to  one 
of  the  carbon  atoms  2  or  S,  In  particular,  how  does  chat  carbon -nitrogen  bond  length  and 
the  carbon(2)-nlcrogen-carbon(S)  angle  vary  with  the  ligand  X? 


2,  The  analytical  laboratory  has  an  Infrared  spectrum  of  an  unknown  substance.  To  help 

Identify  chat  substance,  la  there  any  way  they  could  compare  Its  spectrum  to  the  spectra  of 
a  large  number  of  known  compounds? 

],  A  measurement  of  the  specific  heat  of  gadolinium  oxychloride  at  720K  has  Just  been 
completed.  How  docs  that  measured  value  compare  with  the  best  published  values  at 
corresponding  temperatures? 

Questions  2  and  3  could  be  answered  by  manually  searching  appropriate  atlases  of  spectra  and 
handbooks  respectively,  but  answered  more  efficiently  by  the  use  of  an  SND,  A  scientific 
numeric  database  Is  Che  only  practical  means  of  tackling  question  1,  These  questions  will  be 
considered  In  more  detail  In  Section  III  where  It  will  be  shown  how  SND's  can  be  used  to  solve 
these  and  related  problems  In  a  cost-effective  manner. 

Whereas  moat  scientists  and  engineers  are  familiar  with  Che  computer  as  a  means  of  performing 
calculations,  automating  measurements  or  searching  large  bibliographic  databases,  relatively 
few  are  familiar  with  Che  computer  as  a  means  of  access  to  evaluated  scientific  data  from  the 
world's  literature.  By  gaining  soma  Insight  Into  the  capabilities  and  benefits  of  SND's, 
Information  specialists  can  serve  as  cacalyats  In  bringing  about  a  profitable  Interaction 
between  scientists,  engineers  and  scientific  numeric  databases. 

Section  II  defines  some  basic  terminology  and  gives  some  perspective  on  SND's  In  the  context 
of  databases  In  general.  Section  III  Illustrates  some  of  the  capabilities  and  benefits  of 
SND's,  Section  IV  la  a  brief  scan  of  some  recent  worldwide  advances  In  the  areas  of 
telecommunications  and  database  developswr.t ,  Section  V,  a  survey  of  some  of  the  SND  activity 
In  Canada,  concludes  the  paper. 


II  Dsf Inltlons 

The  classification  scheme  used  In  Che  "Directory  of  Online  Databaaes'^  la  adapted  here  to 
describe  the  various  types  of  databases  In  eslstence. 
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A.  Rgfercnce/Source 


R^f^rence  datahases  are  those  which  refer  or  point  a  user  to  another  source,  often  a 
docuaient,  for  aore  details  or  the  coaplete  text.  This  group  aay  be  further  broken  Into  two 
categories:  Bibliographic  (containing  prlaarlly  citations  to  published  inioraation  like 
journal  articles,  reports,  patents,  dissertations,  conference  proceedlnga  and  books)  and 
Referral  (containing  prlaarlly  references  to  non^publ Ished  Infonsatlon  sources  like 
organisations.  Individuals,  audiovisual  aaterlala  and  non-print  aedla). 

Source  databases,  containing  coaplete  data  or  the  full  text  of  the  original  source 
Information,  are  conveniently  categorised  as  Nuaerlc,  Textual -Numeric  and  Full-Text. 

Numeric  databases  contain  original  and/or  statistically  manipulated  representations  of 
data;  Textual -Nuaerlc  databases  contain  a  mixture  of  numeric  data  and  related  textual 
Information;  Full-Text  databases  contain  records  of  the  complete  text. 


B.  Scientific  Numeric  Databases 


Primarily  source  databases,  scientific  numeric  databases  are  an  ordered  collection  of 
numbers  whose  values: 

1)  correspond  to  various  properties,  parameters  or  attributes  of  elements,  substances  or 
systems 

2)  are  critically  evaluated  by  experts  prior  to  their  being  included  In  the  database. 

Good  scientific  numeric  databases  are  therefore  much  more  than  mere  compilations  of 
numbers.  The  Important,  and  expensive,  function  of  review  and  evaluation,  which  Is  not 
often  found  In  reference  databases,  serves  to  make  the  data  more  reliable  than  those  found 
In  the  open  literature  and  more  useful  because  of  the  rationalization  of  factors  like 
uncertainty  statements  and  units  of  measurement. 


Some  feeling  for  Che 

relative 

abundance  of  scientific 

numeric 

databases  may 

be  gained  from 

the  following  table 

(based  on 

entries  in 

reference  1): 

Database  Typ« 

Sc  1 enc  e /Eng  t  nee  r 1 ng 

other 

Total 

1982 

1983 

1982 

1983 

1982 

1983 

Source 

67 

66 

630 

977 

697 

1063 

Reference 

160 

198 

346 

472 

S06 

670 

1203 

1733 

Thus,  in  1983,  source  databases  In  the  science  and  engineering  disciplines  represent  only 
about  5t  of  the  totai,  down  somewhat  from  5»6t  In  19S2»  Not  all  of  these  science  or 
engineering  source  databases  would  strictly  qualify  as  scientific  numeric  databases  nor,  of 
course,  are  databases  listed  that  are  under  development  but  not  publicly  available. 


C.  Scientific  Nisseric  Database  Systems 

To  avoid  confusion,  the  term  scientific  numeric  database  system  should  be  used  to  describe 
a  set  of  one  or  more  scientific  numeric  databases  combined  with  a  suite  of  computer 
programs  enabling  the  scientist  or  engineer  to  search  the  databaaefs),  retrieve  Items  of 
Interest  and  manipulate  those  Items  In  a  variety  of  ways.  Using  a  scientific  numeric 
database  system  Is  therefore  much  more  than  electronically  flipping  through  a  handbook  to 
find  a  specific  entry  as  the  next  section  will  Illustrate. 


Ill  Capabilities  and  Benefits 

The  utility  and  cost  effectiveness  of  scientific  numeric  database  systems  (SNDS)  can  probably 
beat  be  Illustrated  by  considering  the  three  questions  posed  In  the  Introduction. 

To  the  best  of  the  author's  knowledge  there  Is  no  practical  way  to  solve  question  1  using 
bibliographic  reference  databases  or  hardcopy  reference  tools  apart  from  an  Incredibly 
exhauatlve  literature  search  and  a  great  number  of  manual  calculationa •  With  the  aid  of  an 
SNDS  like  Che  Cambridge  Cryatallographlc  Database^,  however,  such  a  problem  may  be  solved  in 
one  or  two  hours  In  a  straightforward,  systematic  way.  One  need  only  describe  the  chemical 
connectivity  of  the  pyrrole  fragment  and  ask  the  system  to  check  chat  connectivity  against  the 
connectivity  of  all  Che  compounds  in  its  collection.  The  output  of  that  search,  a  listing  of 
all  the  compounds  containing  a  pyrrole  fragment,  may  aubaequently  be  operated  upon  by  a 
built-in  program  to  execute  the  required  geometric  analyses. 

Question  2  could  ba  solved  in  a  brute-force  way,  of  course,  by  manually  searching  through 
compilations  and  atlaaca  of  Infrared  spectra  and  looking  for  one  that  resembles  that  of  the 
unknown  at  hand.  An  Improvement  on  that  would  be  a  manual  system  such  ss,  for  xample,  the 
''Spec-Finder"  msrketcd  by  the  Ssdtler  Resesrch  Laboratories^.  In  this  system,  the  spectrum 
is  divided  into  27  Intervals  and  the  strongest  peak  or  band,  if  any,  in  each  Interval  la 
codad.  An  Irdax  ordered  by  the  strongest  peak  overall  then  points  the  user  to  the  spectra  In 


that  flrn'a  spectra  collections  moat  closely  matching  the  unknown*  A  further  Improvement  Is 
gained  by  the  use  of  an  SNDS  like  FIRST-l^,  SPIR5,  IRCO^  or  IRIS^  all  of  which  use  a 
database  of  spectra  cosiplled  by  th  Aaerlcan  Society  for  Testing  and  Materials.  In  these 
syateas.  Che  spectrun  Is  coded  In  terns  of  Its  peaks,  bands  and  no-band  regions  and  entered 
Into  Che  conpuCer  to  fora  an  electronic  ~Bask".  This  "Bask"  Is  then  autonatlcally  oonpared 
with  the  large  nuabcr  of  spectra  (about  140,000)  In  the  database  and  the  user  Is  presented 
with  a  list  of  the  target  conpounda  having  spectra  most  closely  resenbllng  that  of  the 
unknown.  In  aosC  cases  the  user  Bust  still  consult  a  hardcopy  of  the  known  spectrua  for 
detailed  conparlson.  Nonetheless  a  considerable  sBOunt  of  clBe  has  been  saved  and  the  user  Is 
confident  that  Che  search  has  been  as  exhaustive  as  currently  feasible. 

(^lestlon  3  could  be  addressed  by  consulting  handbooks  of  theraophyslcal  data  subject  to  the 
usual  constraints  of  actually  finding  the  must  recent  volume.  Even  If  that  constraint  Is 
overcoae  and  a  value  for  the  compound  of  nterest  Is  found,  Che  probability  is  quite  high  that 
Che  cited  value  will  not  be  at  the  CCBperature  of  Interest  nor  In  the  appropriate  set  of 
units.  By  Invoking  an  SNDS  like  FACT^,  TBANk8,  or  THEHMODATA®,  for  example,  a  user  has 
Immediate  acceaa  to  a  fairly  exhaustive  sec  of  the  most  recent  data.  More  than  that,  the  user 
will  be  able  to  ask  the  system  to  Interpolate  between  the  values  of  he  specific  heat  at 
various  temperatures  to  give  an  estimate  at  the  temperature  of  Intereac  In  the  appropriate 
energy  units. 


A.  Opabllltles 

Against  Che  background  provided  by  this  set  of  examples.  It  Is  now  useful  to  sketch  the 
range  of  functions  that  SNDS's  can  perform. 

1.  Retrieve  Items  quickly,  exhaustively  and  accurately  from  large  collections  of  data. 
Retrieve  along  lines  of  thought  for  which  compilers  could  not  have  foreseen  the  need  for 
an  Index.  Retrieve  types  of  Information  too  detailed  and  tedious  for  the  human  mind  to 
readily  handle  (eg.  the  connectivity  search  described  earlier). 

2.  Manipulate  and  analyze  Che  data  In  a  variety  of  ways,  for  Instance: 

a)  fit  curves  to  quantify  relationships 

b)  Interpolate  or  extrapolate  to  facilitate  comparison  of  new  measurements 

c)  generate  graphs  of  trends  or  make  statistical  comparlons 

d)  produce  plots  of  molecular  geometry 

3.  Simulate  experiments  with  mathematical  models,  exploring  processes  like  chemical 
reactions  theoretically,  thereby  often  obviating  the  need  to  perform  the  actual 
experiments  or  build  prototype  equipment. 

4.  irmulate  new  Ideas  from  observations  and  statistical  Inferences  on  the  data 

'  ''mselvea.  The  Cambridge  Crystallographic  Database  Is  a  large  body  of  reliable,  basic 
data  and  authors  have  used  It  to  gain  Information  on  the  effects  of  substituents,  on 
chemical  reactivity,  on  molecular  flexibility  and  Intermolecular  forces  (see  eg.  10,  11 
&  12). 


B.  Benefits 

In  a  paper  given  before  this  group  In  1981,  V.  Hampel^^  addressed  most  of  the  economic 
advantages  accruing  from  the  use  of  an  SND  or  SNDS.  For  the  sake  of  completeness  It  Is 
useful  to  reiterate  a  few  of  them  here. 

The  direct  savings  In  time  of  the  scientist,  engineer  or  Information  specialist  are  clear. 
Consider  some  examples: 

1)  the  time  and  money  expended  in  needlessly  measuring  some  property  of  a  substance  which 
Is  already  known 

2)  the  effort  Involved  In  finding  data  of  Interest 

3)  the  labour  Involved  In  re-formattlng  such  data  for  further  use  or  manipulation,  not  to 
mention  the  exposure  to  errors  Involved  In  keyboarding  from  hardcopy  to  magnetic  form. 

Ocher  factors  less  easy  to  quantify  but  nonetheless  of  considerable  value  are  the 
timeliness  of  the  data  (both  new  and  corrected)  and  the  assurance  that  Che  data  are 
generally  more  reliable  than  those  available  In  Che  open  literature  or  In  compilations. 

In  suamury,  SNDS  can  maximize  the  proportion  of  time  spent  by  the  scientist  or  engineer  In 
creative  activities  and.  In  fact,  may  serve  as  powerful  tools  in  those  activities. 


IV  Recent  Developments 


An  exhaustive  review  being  beyond  the  scope  of  this  paper,  this  section  attempts  only  to  scan 
some  of  the  relevant  advance*  In  telecoraunlcaclons  and  database  development  in  order  to  give 
an  Indication  of  the  state-of-the-art  of  these  Information  delivery  systems. 


A*  Telecoaaunlcatlons 


The  perfection  and  prol Iferatlon  of  public,  low  coat,  packet -awl tched  networks  (eg.  TYMNET, 
TELENET,  GE  GEISCO  In  the  U.S.A.;  UKPSS  In  the  UK;  EURONET-DIANE  in  Europe;  DATAPAC  In 
Canada)  has  made  feasible  the  accessing  of  SNDS  by  at  least  two  distinct  schemes: 
centralized  or  '‘star"  (host  computer  at  one  node  of  the  network,  users  may  access  from  any 
other  node);  gateway  (several  hosts  at  various  nodes  but  a  gateway  computer  selects  and 
Interfaces  with  the  desired  host  on  behalf  of  the  user).  The  speed  and  Integrity  of  *^he6e 
networks  In  general  Is  such  that  continental  boundaries  are  becoming  transparent  --  me 
computer  on  another  continent  often  responds  Just  as  well  as  the  one  next  door. 

Typical  examples  of  centralized  networks  are  the  Chemical  Information  System  (CIS)^^  in 
the  U.S.A.,  the  DARC  Pluridata  System  (DPDS)^^  in  France,  the  Information  System 
Karlsruhe  (INKA)^^  In  the  Federal  Republic  of  Germany  and  Scientific  Numeric  Databases 
Services  (CAN/SND)^  In  Canada.  Common  to  these  services  Is  the  goal  of  ’’one-stop 
shopping”  where  users  can  anticipate  having  all  their  database  needs  met  simply  by  moving 
from  database  to  database  within  one  host  computer. 

A  practical  example  of  a  gateway  network  Is  the  Intelligent  Gateway  Network  (INet)  trial 
underway  In  Canada^^.  On  the  basis  of  a  personal  profile  maintained  In  the  gateway 
computer,  users  may  access  a  wide  variety  of  hosts  simply  by  entering  the  name  or  mnemonic 
for  the  desired  host.  All  the  user  need  do  Is  remember  one  telephone  number,  one  account 
code  and  one  password;  the  gateway  computer  makes  the  necessary  telephone  connections  and 
supplies  the  protocols  applicable  to  the  selected  host.  One  of  Che  conclusions  of  the 
Materials  Dsta  Workshop^^  held  In  November,  1982  In  Tennessee,  U.S.A.  was  that  an 
Intelligent  gateway  should  be  used  to  make  the  various  hosts  and  databases  comprising  the 
proposed  material  properties  data  system  easily  and  widely  available.  Ideally,  the  gateway 
computer  could  automatically  select  the  database  appropriate  to  the  user's  query  as  well  as 
execute  the  basic  connecting  functions  just  described. 


B.  Databases 


A  fairly  recent  inventory  of  SND  in  Che  physlcai-chem/cal  disciplines  has  been  roapiled  by 
Hi  Isenrath^^  •  The  categories  employed  In  that  publication  serve  as  a  u  *>fu]  framework 
for  listing  some  of  the  databases  released  or  nearing  release  since  the  compilation  was 
completed . 

1.  Identification  of  Unknown  Substances 

In  the  area  of  Infrared  spectra,  a  new  component  of  CIS^^  called  Infrared  Search 
System  (IRSS)  features  fully  digitized  spectra,  with  the  potential  option  of  graphical 
reproduction  at  the  user's  terminal,  rather  than  the  so-called  "fingerprint" 
representations  used  in  the  systeas  aentioned  earlJer^"^.  The  trade-off  to  he 
considered,  of  course,  Is  the  much  smaller  number  of  spectra  (approximately  3000-5CO0) 
currently  available  in  IRSS. 

Two  new  crystallographic  databases  will  soon  be  available.  The  Inorganic  Crystal 
Structure  Database  (ICSD)^^»  and  the  Metal  Data  File  (MDF)^»^^,  which  have 
bibliographic  and  structural  data  on  the  substances  suggested  by  their  names,  are 
complementary  to  the  Cambridge  Crystallographic  Database  of  organic  and  organometa 1 1 1 cs 
mentioned  earlier. 

2.  Properties  of  Pure  Substances  and  Mixtures 

The  database  being  compiled  as  part  of  the  program  of  the  Design  Institute  for  Phvsical 
Property  Research  (DIPPR)^®*^^  wlJl  contain  thermodynamic  and  physical  property  data 
of  industrially  Important  compounds.  Current  Information  Indicates  that  members  of 
DlPPR  will  have  priority  access  to  both  hardcopy  and  magnetic  forms.  Public  release  of 
the  first  200  compounds  Is  anticipated  in  1984. 

Data  on  thermophysical ,  therooradlatl ve,  electronic,  electrical,  dielectric,  optical  and 
magnetic  properties  of  all  materials  of  scientific  and  technical  interest  are  being 
assembled  Into  a  Material  Properties  Numerical  Data  System^^  by  the  Center  for 
Information  and  Numerical  Data  Analysis  and  Synthesis  (CINDAS)  at  Purdue  (University. 

Plans  csll  for  It  to  be  online  and  Interactive  but  no  release  date  has  Keen  announced. 

THERMO,  the  NBS  Chemical  Thermodynamic  Database  which  has  recently  been  released  on  the 
CIS^^,  contains  the  recommended  values  for  selected  thermodynamic  properties  of  about 
13,000  Inorganic  and  simple  organic  (one-  and  two-carbon  atoms)  substances.  This  is  an 
excellent  example  of  s  SND  In  which  the  evaluation  function  has  been  strongly  emphasized. 

3)  Properties  of  Materials 

Source  databases  dealing  with  properties  of  materials  of  engineering  Interest, 
especially  mechanical  properties,  have  tended  to  remain  small  In  size  and  limited  In 
accessibility.  A  recent  revl^  by  Uestbrook^^,  for  example,  reported  that  over  40 
such  databases  have  been  identified,  none  of  which  was  publicly  available.  One  major 
impediment  is  that  the  properties  of  engineering  materials  are  more  complex  to  quantify 
than  chose  of  pure  substances;  universally  accepted  standard  test  methods,  materlalB 


properties  definitions  and  appraisal  procedures  are  still  pending.  These  and  other 
problems  were  discussed  at  the  Materials  Data  Workshop^^  a>entloned  earlier.  As  an 
indication  that  some  progress  is  being  made,  however,  three  databases  dealing  with  steel 
and  plastics  were  announced  there  as  being  publicly  available;  a  fourth  database,  on 
metals  properties,  has  been  recently  announced. 

Measured  Properties  of  Steel^^  contains  mechanical  properties,  long  term  creep  rupture 
data,  fatigue  behaviour,  deformation  properties  and  physical  characteristics  on  some  300 
grades  of  steel.  References  to  the  relevant  literature  are  also  stored.  Standard 
Properties  of  Steel^^  contains  standard  values  of  the  chemical  composition  as  well  as 
the  mechanical,  technological  and  physical  characteristics  of  approximately  1000  grades 
of  steel. 

A  textual-numeric  database  system  with  property  or  attribute  data  but  limited  analysis 
capability,  POLYPROBE^^  contains  information  about  various  characteristics  of 
coannerclally  available  plastics.  POLYPROBE  Is  meant  to  be  used  chiefly  as  an  expedient 
means  of  locating  suitable  materials  rather  than  as  a  research  tool  In  predicting 
performance  or  response. 

Metals  Dataflle/I^^  contains  mechanical  and  physical  properties  data  like  tensile 
strength,  yield  point,  shear  and  impact  strength,  hardness,  fatigue  life,  density, 
specific  heat,  melting  temperature  and  conductivity  as  well  as  composition, 
specification  and  designation  Information.  Bibliographic  references  may  also  be 
retrieved.  Like  POLYPROBE,  this  database  appears  to  be  primarily  a  means  of  locating, 
rather  than  studying,  the  material  of  interest. 


V  Survey  of  Activity  In  Canada 

Through  the  CAN/SND  office  of  the  Canada  Institute  for  Scientific  and  Technical  Information, 
the  National  Research  Council  (NRC)  encourages  and  supports  SKD  use  and  development  In 
Canada*  A  national  online  network  has  been  established,  several  SNP  are  nearing  completion 
and  some  interesting  database  management  system  applications  are  being  developed. 

As  mentioned  in  the  previous  section,  the  DATAPAC  network  of  the  TransCanada  Telephone  System 
permits  anyone  in  Canada  with  a  terminal  and  a  telecommunication  link  to  access  the  5ND 
mounted  on  the  NRC  computer  in  Ottawa.  The  current  access  cost  of  (Cdn)  $10.30  per  hour  is 
the  same  for  virtually  all  users  because  network  charges  are  distance  Independent  and  there 
are  sufficient  network  nodes  that  most  users  need  only  make  local  (le.  time  independent) 
telephone  calls.  With  added  charges  for  computation,  typical  costs  are  (Cdn)  $30-$90  per 
connect  hour.  Publicly  available  since  November  1981,  the  CAN/SND  online  service  currently 
has  37  Institutions^  accounts.  Users  may  interact  with  the  database  of  their  choice  In  either 
English  or  French.  Two  databases,  Infrared  spectra  (SPIR)  and  the  Cambridge  Crystallographic 
Database^  (CRYSTOR),  ^re  available  at  the  time  of  writing.  Others  planned  for  the  near 
future  include  the  MDF  and  ICSD  mentioned  earlier  as  well  as  the  Crystal  Data  Identification 
Flle26^  the  Powder  Diffraction  Flle^^  and  the  Facility  for  Analysis  of  Chemical 
Thermodynamics  (FACT)^. 

The  MDF,  which  contains  crystallographic  and  bibliographic  data  for  metallic  structures 
determined  by  diffraction  methods,  is  being  developed  in  the  Chemistry  Division  of  the 
National  Research  Council^^.  When  completed,  the  file  will  contain  about  5600  entries  for 
structures  determined  from  1913  to  the  present.  An  additional  4000  entries,  covering  1975  to 
the  present,  describe  those  metals  and  alloys  for  which  sufficient  data  are  available  to 
assign  them  to  known  structure  groups*  Another  600-1000  entries  will  be  added  annually  as 
updates.  Initial  plans  call  for  the  National  Research  Council  to  make  the  MDF  available 
online  In  Canada  and  by  magnetic  tape  lease  worldwide  except  In  the  Federal  Republic  of 
Germany  where  the  Fachlnformationszentrua  Energle,  Physlk,  Hathematlk^^  (FIZ)  will  be 
responsible. 

The  ICSD,  containing  the  aame  types  of  data  as  the  MDF  but  for  Inorganic  compounds.  Is  being 
developed  through  German-Canadlsn  co-operation^^.  The  University  of  Bonn  produces  the  major 
part  of  the  file  with  support  from  the  FIZ.  HcMaster  University,  under  sponsorship  of  the 
National  Research  Council,  produces  most  of  the  remainder.  With  17, CX)0  entries  at  present, 
the  ICSD  is  about  BOX  complete.  Another  1200  entries  are  anticipated  each  year  as  updates* 

FIZ  will  be  making  the  ICSD  available  online  from  Karlsruhe  or  by  magnetic  tape  lease  In  all 
parts  of  the  world  except  Canada  where  the  National  Research  Council  will  be  reaponslble. 

To  complement  ongoing  databaae  efforta,  work  is  also  proceeding  on  the  development  of  aearch, 
retrieval  and  analysis  software.  The  National  Research  Council  Information  System  (NIS)^^ 
has  baan  adapted  for  interactive  use  of  the  Crystal  Data  Identification  Flle^^  as  well  as 
the  HOF  and  ICSD.  In  prototype  la  an  application  of  NIS  to  the  connectivity  files  of  the 
Cambridge  Crystallographic  Database*  Preliminary  results  Indicate  a  saving  In  execution  time 
by  factora  of  10-20  over  times  required  by  the  connectivity  searching  program  (CONNSER) 
supplied  by  the  Cambridge  Crystallographic  Data  Centre. 


VI  Conclusion 

Given  their  capabilities  and  benefits,  scientific  numeric  databases  are  cost-effective 
research  cools  for  acianciaca  and  engineara*  Developments  in  tclecoamunlcationa  and  increases 
in  tha  mimbar  and  cypas  of  databaaea  available,  not  to  mention  the  impact  of  personal 
computers,  are  all  combining  to  make  these  tools  readily  accessible  on  a  worldwide  scale. 
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SUMMARY 

-'^The  efficiency  of  computer-based  information  retrieval  systems  can  be  substan¬ 
tially  improved  by  presenting  the  information  subject  on  a  television  monitor  not 
only  in  alphanumeric  but  also  in  pictorial  form.  For  systematic  retrieval  of  *- — • 
specific  information,  a  large  information  base  for  alphanumeric  and  pictorial  data 
must  be  carefully  structured.  Special  technical  equipment  for  storing  and  presen¬ 
ting  the  information  must  be  available,  especially  when  a  large  number  of  users 
will  have  access  to  the  information  base  simultaneously. 


1.  INTRODUCTION 

It  is  well  known  that  information  can  be  stored  in  computers.  Fur  that  purpose  the  in¬ 
formation  has  to  be  suitably  encoded.  The  encoded  data  however  is  no  longer  directly  pre¬ 
sentable  to  the  user,  neither  is  it  possible  to  read  the  information  directly.  To  retrieve 
a  specific  information  the  computer  must  be  addressed  in  a  special  language  which  is  dif¬ 
ferent  from  the  spoken  language.  Therefore,  in  order  to  be  understood  by  the  computer,  the 
request  has  to  be  translated  into  computer  language.  The  computer  will  then  retrieve  the 
information  and  process  the  data  for  the  presentation  to  the  user. 

The  information  to  be  stored  need  not  only  be  in  alphanumeric  form,  it  can  also  be  in 
pictorial,  e.g.,  still  or  moving  pictures,  or  even  in  acoustical  form.  Pictorial  and  acou¬ 
stical  information  is  not  normally  stored  in  computers.  Such  information  is  stored  in  spe¬ 
cial  devices  which  are  controlled  by  computers. 

Such  information  systems  are  only  meaningful  and  economical  if  the  amount  of  information 
is  large  and  if  many  people  will  have  access  to  the  information  pool. 

Sophisticated  data  base  strategies  must  therefore  be  applied  and  handled  by  computers 
for  a  large  number  of  users.  This  paper  focuses  on  the  Structuring  of  the  information,  the 
retrieval  strategies  and  the  variety  of  presentation.  Finally,  a  structure  of  the  underly¬ 
ing  technical  system  will  be  described. 


2.  STRUCTURING  OF  INFORMATION 

The  basis  for  establishing  an  information  base,  e.g.,  a  library,  is  the  existance  of  a 
large  number  of  documents  e.g.  in  this  case  books  and  journals.  In  the  simplest  way,  every 
item  will  be  assigned  a  number  and  this  number  will  be  contained  in  a  catalogue.  If  there 
is  a  large  number  of  items,  it  is  nearly  impossible  to  find  a  specific  book  because  in  every 
case  the  user  must  look  through  the  whole  catalogue  first  to  find  it.  Therefore  the  libra¬ 
rian  will  divide  the  information  in  a  similar  way  as  in  large  libraries. 

There  are  two  types  of  structuring,  one  for  the  expert  and  another  one  for  the  non-expert 
user.  If  the  structure  is  prepared  for  the  latter  case  of  users  the  person  who  wants  a  spe¬ 
cific  book,  can  manage  it  without  the  help  of  the  librarian. 

1  these  procedures  must  be  installed  in  a  computer  if  we  want  to  offer  a  computer 
‘  j  information  system  to  an  inexperienced  user. 

The  easiest  way  to  structure  the  information  base  is  by  introducing  a  hierarchy.  There 
is  a  main  table  of  indexes  followed  by  many  others  con ta i ni ng  .s  ub i ndexes  .  This  strategy 
results  in  a  so-called  t ree- s true ture  of  the  information.  All  information  about  the  struc¬ 
ture  of  the  information  base  is  contained  in  the  index  tables. 

There  are  some  shortcomings  in  that  strategy.  If  the  user  enters  the  wrong  tree  of  infor¬ 
mation  he  will  never  find  the  correct  document  despite  its  availability.  The  other  short¬ 
coming  is  that  the  same  document  can  be  of  interest  in  many  trees  of  the  hierarchical  struc¬ 
ture  of  information.  In  that  case  the  document  must  be  stored  many  times. 

To  avoid  these  shortcomings  a  different  strategy  will  be  applied.  If  one  identifies  a  do¬ 
cument  only  by  its  relation  to  other  objects,  then  the  relational  model  can  be  applied. 

In  consequence  information  must  not  only  be  stored  in  the  data  base  as  factual  data 
(these  data  bases  consist  of  indivisible  documents  and  are  called  the  "unstructured 
knowledge"),  but  there  is  a  need  to  store  the  so-called  structured  knowledge  also. 

The  following  parts  of  knowledge  in  addition  to  the  factual  knowledge  must  be  in¬ 
stalled  in  the  users  input  analysis.  /!/ 


The  database  for  an  interactive  service  can  be  organized  Into  seven  major  areas: 


-  unstructured  knowledge 

-  structured  knowledae 

-  lexical  knowledge  (semantic) 

-  language  knowledge  (syntactic) 

-  user  profile  knowledge 

-  dialogue  history 

-  error  handling. 

The  bulk  of  the  database  consists  of  a  collection  of  information  units  (pages),  which 
constiture  the  unstructured  knowledge.  A  page  can  be  a  video  segment,  audio  segment,  one 
or  more  video  stills,  some  alphanumeric  text,  or  any  combination  of  these.  Each  page  is 
considered  an  indivisible  element  and  is  meant  to  be  displayed  in  its  entirety.  Another 
part  of  the  database  is  the  structured  knowledge,  analogous  to  the  index  of  book  which 
stores  the  hierarchical  and  semantic  interrelationships  between  the  pages. 

3.  USER  ACCESS  TO  INFORMATION 

Independent  of  the  organization  of  the  collected  data  -  in  numerical  order,  hierarchical 
Order  (tree-structured)  or  relational  order  -one  also  has  to  think  about  user  access  to 
the  information. 

If  a  user  requests  an  information  about  a  specific  item  -  and  if  there  is  no  technical 
system  holding  the  information  -  he  asks  one  person  about  the  wanted  information;  he  does 
it  with  his  own  words  and  on  the  background  of  his  own  knowledge  of  the  area  of  informa¬ 
tion.  The  person  who  has  the  information  must  translate  the  inquiry  into  the  structure  of 
an  experts'  knowledge,  but  he  must  keep  in  mind  how  detailed  the  information  must  be  given 
and  how  the  information  should  be  presented. 
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All  these  steps  must  also  be  carried  out  with  a  computer  based  data  system.  If  there  is 
only  the  factual  data  (unstructured  knowledge)  available,  all  above-mentioned  processes 
must  be  carried  out  by  the  user.  This  often  leads  to  the  ridiculous  fact  that  the  user 
only  finds  the  information  if  he  knows  where  the  information  is  stored.  That  is  the  con¬ 
trary  of  what  we  want.  The  user  must  get  assistance  to  find  the  correct  answer  without 
knowing  the  structure  of  area  of  knowledge  and  without  knowing  co.puters  software. 

A  powerful  man/machine  interface  must  therefore  be  designed  which  guides  the  user 
through  the  data  base  to  find  the  correct  answer  without  the  necessity  of  looking  up  in¬ 
formation  he  is  not  interested  in  (information  overflow). 

In  a  typical  interaction,  depicted  in  Fig.  t,  the  user  enters  words  which  attempt 
to  define  a  subject  about  which  he/she  wants  information.  The  system  responds  by  analy¬ 
zing  the  input  in  the  following  stages. 

1)  Input  words  are  matched  to  stored  dictionary  words. 

The  latter  are  of  two  types:  lexical  (words  which  refer  to  objects,  properties,  relation¬ 
ships,  facts,  events,  procedures,  etc.,  and  which  are  keyed  to  the  pages)  and  standard 
language  (prepositions,  articles,  modifiers  and  specifiers). 

2)  Word  groups  are  matched  to  a  phrase  dictionary. 

Failure  of  1)  or  2)  results  in  an  error  message  to  rephrase  all  or  part  of  the  input. 
Success  of  2),  through  the  use  of  the  structured  knowledge,  results  in  the  definition  of 
a  unique  region  (collection  of  pages)  of  the  unstructured  database. 

If  the  defined  region  of  the  database  is  manageably  small,  an  appropriate  sequence  of 
pages  is  composed,  accessed,  and  displayed.  If  it  is  not,  a  menu-like  summary  of  the  de¬ 
fined  region  is  composed  and  displayed.  An  interactive  process  thus  ensues,  in  which  the 
defined  region  is  finally  reduced  to  a  manageable  size.  As  previously  described,  this  pro¬ 
cess  can  be  modified  at  any  time  with  special  command  keys  or  aborted  and  new  input  entered. 

The  input  analysis  and  output  composition  processes  are,  in  general,  modified  by  the 
dialogue  history  (e.g.,  to  resolve  context  ambiguities  and  prevent  repetitious  mistakes) 
and  user  profile  knowledge  (e.g.,  is  the  user  a  novice  or  expert?  what  is  his/her  native 
1 anguage  ?  etc .  )  . 


4.  VARIETY  OF  DATA  PRESENTATION 

In  the  past,  presentation  forms  followed  the  technical  development  in  the  telecommuni¬ 
cations  technology.  First  came  the  telephone,  than  the  telex,  than  the  audio  broadcasting 
and  so  on.  Before  the  technical  state  of  the  art  will  be  considered,  the  demands  for  in¬ 
formation  systems  from  the  didactical  standpoint  should  be  considered  first. 

To  give  an  information  to  someone  implies  that  the  person  after  getting  the  informa¬ 
tion  is  familiar  with  the  underlying  facts.  This  can  only  be  attained  if  the  informa  t i on 
will  be  given  in  the  original  form,  i.e.  one  must  hear  Beethoven's  Symphony  or  one  must 
see  the  nebula;  a  description  will  only  give  an  incomplete  idea  of  the  facts. 

Following  this,  an  information  system  must  be  able  to  present  the  data  in  non-textual 
form,  if  a  textual  description  proves  to  be  insufficient.  Therefore  following  presenta¬ 
tion  forms  must  be  available  either  exclusively  or  mixed  in  random  access 

-  text 

-  graphic 

-  still  picture 

-  moving  picture 

-  speech 

-  sound  signals 

which  then  can  be  used  in  an  interactive  dialogue  with  the  information  system. 


5.  TERMINALS  AND  STORAGE  DEVICES 

To  present  all  these  information  forms  to  the  user,  a  terminal  consisting  of  a  visual 
display  and  a  pair  of  loudspeakers  is  necessary.  Since  coloured  moving  pictures  should  be 
shown,  a  colour  TV  monitor  would  be  the  adequate  terminal.  The  alphanumeric  characters  to 
be  displayed  should  be  large  enough.  There  must  be  a  compromise  between  character  display 
and  the  reproduction  of  moving  picutures.  The  recommendation  for  viewing  conditions  for 
TV  is  that  the  distance  from  the  monitor  should  be  a  minimum  of  four  times  picture  neight 
to  avoid  the  visibility  of  interline  and  interfield  flicker.  To  display  characters  and 
graphics  on  a  TV  monitor,  a  field  memory  must  be  installed  in  the  terminal  because  signals 
for  this  presentation  form  are  fed  to  the  terminal  in  off-line  form  and  *  ^irst  be  pro¬ 
cessed  to  be  displayed  on  a  conventional  TV  monitor.  For  that  purpose  a  decode'  (NTSC, 
SECAM,  PAL)  with  component  output  signals  is  required.  The  output  signals  are  en  routed 
through  a  mixer  to  the  RBG  monitor.  The  block  diagram  of  the  terminal  is  shown  in  figure  2 

For  addressing  the  information  computer  -  in  addition  to  the  other  equipment  -  a  micro¬ 
processor-controlled  keyboard  must  be  installed. 


User’s  Teriinil  intcnctiie  miltliiediil  mformition  system 


Levels  of  character/graphlc  generation 


Memory  field  size 


alphamosaic  (Teletext) 

i  KByte 

(Teletext  extended  standard) 

2  KByte 

alphageometric  (Telidon) 

SO  -  SOO  KByte 

alphaphotographic  (addressing  of  each  picture  element) 

600  KByte 

Table  I:  Size  of  the  memory  for  different  levels  or  generating  symbols 


In  the  first  case  only  small  segments  of  the  total  pictures  are  addressable  (mosaic), 
in  the  last  case  each  picture  element  can  be  modified  separately. 


6.  STORAGE  DEVICES 

For  the  different  presentation  forms  the  signal  must  be  stored  on  devices  which  allow 
random  access,  because  in  a  flexible  information  dialogue  it  cannot  be  forseen  in  what 
sequence  the  different  documents  are  wanted. 

In  the  next  table  the  storage  capacity  and  the  transmission  rates  are  listed: 


Presentation  form 

storage  capacity 

transmission  rate 

storage  device 
for  random  access 

Text  (one  page) 

1  KByte 

1  ,2  -  9,6  Kbit/s 

) 

graphic  (one  page) 

2-10  KByte 

9,6  -  48  Kbit/s 

)  Magnetic  disc 

) 

) 

)  Video  disc 

still  picture 
moving  picture 

0,5  MByte 

1  Mbit/s 

sequences 

140  Mbit/s 

) 

^  magnetic  or 

video  disc 

stereo  sound 

1  Mbit/s 

Table  II;  Storage  and  transmission  demands  for  the  different 
presentation  forms 


As  pointed  out  earlier  a  technical  system  is  only  economical  if  many  services  are 
available  for  a  large  number  of  subscribers.  Therefore  it  is  necessary  to  calculate  the 
total  storage  demand  for  the  different  presentation  forms  and  for  the  algorithms  necess¬ 
ary  for  that  purpose.  For  example,  there  was  a  multimedial  information  service  for  vocat¬ 
ional  guidance  IZI .  In  the  Table  III  the  parts  of  the  content  and  the  storage  requirement 
and  size  of  workspace  are  listed. 


Parts  of  the  contents  of  a  multimedial  information  system 

1800  text  pages  with  canned  and  generated  frames 
1000  still  pictures 
5  h  film  sequences 

to  min.  acoustical  sequences 
a  1 gori thm 


Storage  requirement 
3  MByte 


double  side 
video  disc 


1  MByte 


Table  III;  Amount  of  information  to  be  handled  by  an  operating 
system  described  below 


7.  ENTIRE  TECHNICAL  SYSTEM 

To  connect  the  users  terminal  to  the  information  computer  a  narrow  band  and  a  broad 
band  transmission  system  must  be  available.  The  computer  has  a  mass  storage  device  for 
algorithm  and  data  and  handles  the  storage  devices  for  broad  band  information  (video 
disc ) . 


Figure  3  shows  a  simplified  block  diagram  of  the  technical  system. 


operiting  counMnicition  sibscribir 

systea  system 


Blockdiigrim  gf  tecbnicil  system 


Figure  3 


Not  shown  and  not  discussed  are  the  problems  and  the  technical  equipment  for  creating 
and  modifying  service. 

CONCLUSION 

To  establish  a  multimedial  information  system  the  technical  components  are  available 
today.  Such  systems  are  helpful  and  economic  only,  if  a  large  number  of  subscribers  have 
access  to  the  information  system.  To  establish  a  userfriendly  Information  system  re¬ 
quires  not  only  the  technical  equipment  to  be  readily  available,  but  any  effort  has  to 
be  undertaken  to  prepare  the  information  in  suitable  presentation  forms  and  to  structure 
the  area  of  knowledge  to  allow  a  fast  straight  forward  information  retrieval  of  the  user, 


References 


/I/  Wllkens.  H  ;  Guenther,  P;  Kiel,  F;  Kraus,  F;  and  Mahnkopf,  P.K. 

"Interactive  Broad-Band  Dialogue  Systems  in  the  Integrated  Services  Digital 
Network  (ISDN)" 

IEEE  Journal  on  Selected  Areas  in  Communications .  Volume  Sac-1,  No.  2,  February  83 


/2/  Uilkens,  H  ;  Faber,  J;  Muhlbach,  L;  Gold,  H;  Hunger,  J. 

"RUBIN-Breitbandkommuni kation  am  Beispiel  “Beruf s i nf orma t i on  am  Bildschirm" 

telcom  report  6/82  December  1982  Page  348 


AD  P003097 


THE  STANDARDIZATION  OF  BIBLIOGRAPHIC  DATA 

by 


Paula  C*  Coosaans 
Chef  de  cravaux 
Royal  Library  of  Belgium 
Boulevard  de  l*Empereur  U 
B  -  1000  Bruxelles 
Belgique 


SUMMARY 

The  development  of  large  machine-readable  bibliographic  data  bases,  functioning  a^ov  as  union  catalogues, 
is  a  remarkable  step  forward  in  the  evolution  of  the  library  and  information  world.  Library  networks,  like 
all  co-operative  projects,  only  efficiently  function^if  the  comi^sing  parts  are  constructed  according 
generally  accepted  norms.  .*  '  -  '  ■  t  ^ ^  '  j 

la  Lhis  paper^the  different  aspects  of  the  standardization  of  bibliographic  datarere  discussed^ First  the 
bibliographic  contents  part  is  handled.  Cataloguing  rules,  the  Paris  Principles,  the  ISBD,  filing  rules 
and  aiae^subject  indexing  are  looked  at ••  ^ubsequenely  the  more  computer-oriented  aspects  are  treated, 
namely  the  content  designation  and  the  physical  format  structure.  These  concern  the  MARC  II  format,  UHIMARC, 
the  LTNISIST  reference  manual  and  the  CCF.  Aa  weH  ^.he  progress  made  in  the  library  community  as^Th" the 
documentation  world  is  purveyed.  Finally  a  practical  application  of  the  standards  is  presented  through  tha 
description  of  NEV/UAVE,  which  is  the  on-line  cataloguing  and  information  retrieval  system  developed  and 
used  at  the  Royal  Library  in  Brussels. 

It  is  concluded  that  much  important  work  has  been  realized  in  the  field  of  the  standardization  of  biblio¬ 
graphic  data,  but  also  chat  some  problems  are  left  for  the  future. 


1.  INTRODUCTION 

An  important  step  in  the  informetion  retrieval  process  is  the  localitatior.  of  the  library  or  of  the  docu¬ 
mentation  centre  where  the  publication  needed  is  available.  The  evolving  of  important  automated  union 
rstalogueSi  ranging  from  centralized  library  netmrks  to  computer  to  computer  conmunicat ion  systems, 
contribute  in  an  efficient  way  to  achieve  this  task.  The  nucleus,  around  which  everything  turns,  in  these 
shared  projects  is  the  bibliographic  information. 

The  joint  development  and  exploitation  of  ccoxson  data  is  only  possible  if  standardized  working  methods  are 
adhered.  Normalization  procedurei  have  its  imperatives  on  all  levels  of  the  systems.  In  this  paper  the  stan¬ 
dardization  of  the  bibliographic  data  is  discussed.  Before  tackling  this  problem  a  brief  historical  overview 
of  the  origin  of  the  union  catalogue  data  bases  will  be  given. 

The  initial  attempts  of  sharing  machine-readable  catalographic  material  date  from  the  middle  of  the  sixties. 
Indeed,  in  1965  the  Library  of  Congress  started  the  design  of  a  format  for  a  standardized  machine-readable 
catalog  card.  As  will  be  seen  later  this  project  laid  the  foundations  of  swst  subsequent  normalization 
efforts.  In  that  time  the  computer  technical  people  already  recognised  the  benefits  of  the  consson  use  of 
bibliographic  material  in  large  automated  systems.  The  library  managers  however  took  a  more  reserved  atti¬ 
tude.  The  selfcontained  politics  was  a  burden  on  the  development  of  many  cooperative  projects.  Fortunately 
this  situation  did  not  bloc  the  progress  of  the  necessary  standardization  work.  Now,  nearly  twenty  years 
later,  the  fear  for  automation  has  been  removed,  the  benefits  of  computerized  collaboration  are  better 
understood  and  also  economic  factors  influence  the  library  management  directives.  Collection  sharing  and 
information  exchange  became  an  urgent  need.  More  and  more  cooperation  programs  ere  initiated,  and  it  has  to 
be  expected  that  external  relations  will  greatly  influence  Che  future  of  Che  library  coasminity. 

Being  convinced  of  the  need  of  the  standardization  of  bibliographic  data,  the  origin  and  the  development 
of  the  norma  will  be  discuased  in  the  first  part  of  this  paper.  The  standardization  of  machine  readable 
data  has  many  aapeecs.  There  it  the  normalization  of  the  contents  of  the  bibliographic  information  and  also 
of  the  format  under  which  the  date  have  to  be  exchanged  in  machine-readable  form.  The  first  problem  has 
to  do  with  cataloguing  and  with  aubject  indexing  systems.  The  second  concerns  the  codification  of  the 
bibliographic  information,  namely  the  content  designation,  and  also  the  physical  icruccure  of  Che  records. 
These  different  lubjects  will  be  treated  separately  in  the  following  points.  While  discussing  the  content 
dstignacori  special  attention  is  paid  to  teparace  developoenti  in  the  documentation  conunity.  The  last 
part  of  the  paper  describee  Che  practical  application  of  biblioeraphic  aCandards  in  NEWWAVE,  the  real-time 
cataloguing  system  of  the  Royal  Library  in  Bruteela. 


2.  THE  CATALOGUING  RULES 

2.1.  THE  CATALOGUING  RULES  AS  A  WHOLE 

The  ttandardisetion  of  cataloguing  rules  will  be  diacuated  in  subsequent  tactiont.  First  the  cataloguing 
code  is  looked  upon  as  e  whole.  Afterwards  the  parts  in  which  remarkable  normalisation  progreit  has  bean 
madt  art  highlighcad. 

A  worldwida  standard  for  cataloguing  rules  at  a  whole  does  not  exist.  It  is  also  unrealistic  to  think  that 
in  this  fitld  acctptabla  rasulca  will  bt  obcaintd  in  a  naar  futura.  Tha  raaaoni  for  chit  unfortunate 
aicuacion  era  obvious  although.  Cataloguing  has  a  vary  long  tradition  and  in  tha  past  aach  specific 
application  had  its  own  rulat.  Alto  tha  gaographic  location  whtra  a  coda  is  practiced  and  tha  language  of 
tha  catalogue  are  important  factors  leading  to  divaraif Ication.  So  a  great  variety  of  rulee  are  in  use 
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and  it  is  well  known  that  long  lasting  habits  cannot  be  changed  easily. 

On  a  soaller  scale  however  normalised  codes  have  been  developed.  A  significant  example  for  this  are  the 
AACR  (1)  (Anglo  American  Cataloguing  Rules),  first  published  in  1967  and  prepared  by  leading  organizations 
in  the  United  States  of  America,  Great  Britain  and  Canada.  The  code  is  extensively  used  in  the  English 
speaking  countries.  The  second  edition  of  the  AACR,  published  in  1978  takes  into  account  internationally 
accepted  standards  as  the  Paris  Principles  and  the  ISBD,  which  will  be  discussed  in  the  following  points. 

Due  to  its  normalization  character  and  also  to  its  thoroughness  the  AACR  were  also  taken  as  a  starting 
point  in  the  elaboration  of  national  standard  rules  in  many  other  countries.  For  instance  this  is  the  case 
for  all  the  Scandinavian  countries  and  also  for  Belgium. 

The  obstacles  to  the  standardization  of  the  cataloguing  rules  as  a  whole  are  important.  However,  for  some 
well  defined  parts,  the  problems  have  been  challenged. 

2.2.  THE  HEADINGS 

The  headings  being  Che  access  points  to  all  bibliographic  information,  are  an  important  part  of  the  catalo-' 
guing  rules.  It  is  not  surprising  thus  Chat  the  choice  and  the  form  of  the  headings,  were  the  subject  of 
the  first  significant  international  standardization  attempts.  In  1961,  in  IFLA  (International  Federation  of 
Library  Associations  and  Inst i tutions)  an  agreement  on  the  cooanon  treatment  of  the  headings  was  reached 
and  published  under  the  name  of  the  "Paris  Principles"  (2).  We  will  limit  ourselves  here  to  coonent  on  two 
important  agreements.  The  first  one  illustrating  the  benefits  of  international  cooperation,  the  second  one 
proving  the  difficulties  in  bringing  together  irreconcilable  realities. 

The  collocation  principle,  the  interesting  one,  which  affects  in  a  significant  way  the  automation  of 
catalogues,  states  that  all  works  of  one  author  are  to  be  found  in  one  place  in  a  catalogue.  The  same  holds 
for  all  editions  of  one  work.  The  collocation  principle  is  followed  in  most  of  the  library  catalogues. 

The  other  principle  has  to  do  with  the  choice  of  the  entry  word  of  persona!  names  consisting  of  several 
words.  'Hie  agreement  sounds  as  follows  :  "the  choice  of  entry  word  is  determined  so  far  as  possible  by 
agreed  usage  in  the  country  of  which  the  author  is  a  citizen,  or,  if  this  is  not  possible,  by  agreed  usage 
in  the  language  which  he  generally  uses".  This  implies  that  identical  names,  of  authors  with  different 
citizenship,  may  be  located  in  very  distinct  places  in  the  catalogue.  The  repercussion  of  this  principle 
on  the  library  patrons  searching  in  the  catalogues  needs  no  comments.  Of  course  this  rule  does  not  excite 
much  enthousiasra  in  the  library  community.  The  AACR  for  instance  do  not  follow  it. 

For  the  moment  being  another  group  in  IFLA,  works  on  normalized  codes  for  handling  corporate  bodies.  Among 
others  an  international  numbering  system  for  authorities  is  under  development. 

The  controversy  over  certain  of  the  Paris  Principles  proves  that  indeed,  normalization  work  in  the  field  of 
cataloguing  codes  is  not  a  senecure. 

2.3.  THE  DESCRIPTIVE  PART 

It  was  only  ten  years  after  the  statement  of  the  Paris  Principles,  that  important  progress  has  been  made  in 
the  standardization  of  other  parts  of  the  cataloguing  rules,  namely  the  bibliographic  description. 

The  first  ISBD  (International  Standard  Bibliographic  Descript  ion)  (3)  also  developed  by  IFLA,  was 
published  in  1974.  The  purpose  of  the  ISBD  rules,  as  stated  in  the  publication,  is  threefold,  namely  : 
"making  records  from  different  sources  interchangeable  ; 
assisting  in  the  interpretation  of  records  across  language  barriers  and 
assisting  in  Che  conversion  of  bibliographic  records  to  machine-readable  form". 

To  achieve  this  aim,  the  descriptive  bibliographic  data  are  divided  in  well  ordered  areas  and  subareas, 
separated  by  a  standardized  punctuation  scheme.  There  has  been  a  lot  of  dispute  on  the  choice  of  this 
punctuation.  Its  complexity  and  the  non-fulfilment  of  the  last  objective  give  rise  to  a  lot  of  discussions. 
Indeed,  the  possiblilicy  of  automatic  computer  manipulation  of  the  bibliographic  data  has  to  be  excluded, 
since  the  same  punctuation  is  used  with  different  meanings  at  distinct  places.  Also  the  rigid  ISBD-punccu- 
ation  is  a  burden  when  producing  non-lSBD  output  data. 

However  it  has  to  be  noted  that  the  standardized  way  of  presenting  Che  bibl iographic  descriptions  is 
experienced  as  a  big  step  forward  in  the  process  of  interlibrary  collaboration.  One  has  to  recognise  that 
the  ISBD  became  an  important  coonunicat ion  language  in  the  library  coanunity  all  over  the  world.  The  general 
acceptance  of  the  ISBD  is  illustrated  by  the  fact  that  all  new  cataloguing  rules  are  ISBD  based.  Also 
revision  processes  of  existing  rules  take  into  account  this  new  standard.  Another  vivid  example  of  the 
success  of  Che  ISBD  is  the  growing  importance  of  the  CIP  (Cataloguing  in  Publication)  program.  Many 
publishers,  in  collaboration  with  the  national  bibliographic  agencies,  print  a  preliminar  ISBD  on  the  verso 
of  the  title  page  of  their  works  published.  Thus  libraries  acquiring  such  publications,  get  at  the  same 
time  CBost  of  its  cataloguing  information  in  the  familiar  ISBD  form. 

Finally,  and  not  least,  the  more  standardized  way  of  representing  bibl iographic  data  makes  its  interpre¬ 
tation  by  the  library  patrons  and  the  information  users  more  easy. 

Notwithstanding  its  shortcomings  the  ISBD  is  an  important  contribution  in  the  proceas  of  the  normalization 
of  cataloguing  rules. 

2.4.  FILING  RULES 

Vhile  IFLA  is  working  on  the  stsndsrdizstion  of  the  headings  and  of  the  descriptive  data,  the  ISO 
(International  Standard  Organization)  is  concerned  with  the  normalization  of  filing  rules. 

Also  in  this  field  insurmountable  obstacles  are  encountered.  Because  of  the  fundamental  differences  in  the 
existing  filing  rules,  the  ISO  working  group  could  only  reach  agreement  on  very  general  principles. 

Apart  from  the  international  normalization  efforts,  it  is  interesting  to  note  the  evolution  of  the  filing 
rules  in  automated  catalogues.  In  these  systems  there  is  a  general  tendency  to  move  away  from  classified 
or  grouped  arrangements  towards  more  strictly  alphabetical  sorts. 

These  simplified  filing  rules  are  warmly  accepted  by  the  users,  who  are  not  always  aware  of  the  complex 
structers  built  in  the  manual  systems. 
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3.  THE  SUBJECT  INDEXING  SYSTEfIS 

3.1.  SYSTEMATIC  CLASSIFICATION  SYSTEMS 

The  treatnent  of  the  subject  indexing  problem  is  split  into  two  parts.  First  the  well  established  syste¬ 
matic  classification  systeais  are  briefly  comnented.  Aftwerwards  the  international  evolution  in  the  field 
of  the  alphabetical  subject  headings  is  outlined. 

In  discussing  the  normalization  of  systematic  classification  schemes,  two  internationally  accepted 
systems  have  to  be  considered  namely  the  Dewey  classification  (4)  and  the  UDC  (Universal  decimal 
classification)  (5).  The  Dewey  classification  originated  already  at  the  end  of  last  century  in  the  USA. 
This  indexing  system  is  mostly  used  in  the  English  speaking  countries.  The  UDC,  on  the  other  hand,  is 
based  on  Dewey  and  developed  in  Belgium  in  the  beginning  of  this  century.  The  UDC  is  more  internationally 
oriented  and  has  most  of  its  adherents  in  Western  Europe. 

I  do  not  intend  to  enlarge  on  these  old  generally  accepted  indexing  standards.  It  is  just  interesting  to 

note  that  these  first  international  norms  concern  language  independent  data. 

Another  point  on  which  I  want  to  draw  the  attention  is  the  fact  that  in  on-line  retrieval  systemsi  the 
systematic  classification  schemes  lose  of  their  importance  in  the  advantage  of  alphabetical  subjects. 
Indeed,  compared  with  manual  systems,  on-line  searching  on  numeric  data  does  not  give  new  benefits  as  is 
the  case  with  alphabetical  data.  The  use  of  single  words,  truncation  techniques  and  Boolean  combinations, 
provide  the  on-line  alphabetical  subject  access  with  a  number  of  new  perspectives. 

3.2.  ALPHABETICAL  SUBJECT  HEADINGS 

For  the  alphabetical  subject  headings  no  real  international  standards  do  exist.  In  this  field  the 
language  barriers  are  the  most  important  obstacles  to  international  cooperation.  One  system  although, 
namely  the  LCSH  (Library  of  Congress  subject  headings)  (6)  gradually  gets  more  followers.  The  system  is 
used  in  many  English  speaking  countries,  in  South  America,  in  Prance  and  also  in  Belgium.  A  French  trans¬ 
lation  has  been  made  in  Canada  at  the  University  of  Laval.  In  France  and  in  Belgium  the  national  libraries 

use  this  translation  in  the  development  of  two  other  versions.  In  my  country,  additionally  the  Dutch 
language  terms  are  added.  Finally  a  number  of  South  American  countries  made  a  translation  into  Spanish. 
Note  that  all  these  translations  concern  separate  versions.  Identity  can  only  be  obtained  partly  and  this 
t.r  many  reasons.  So,  for  instance,  each  language  has  its  own  particularities,  a  one  to  one  translation 
IS  not  always  possible,  or  grammar  may  be  different.  Another  aspect  which  leads  to  deviations  is  Che 
degree  of  specificity  necessary  in  certain  domains,  as  for  example  history.  It  is  obvious  that  in  this 
field  the  needs  of  a  North  American  library  signif icantly  diverge  from  these  of  a  library  in  another 
^  v’untry . 

The  future  will  have  to  point  out  if  the  LCSH  will  get  more  success.  Anyway  the  system  is  becoming  a 
standard  in  the  on-line  data  bases  within  the  USA  (7).  It  is  also  worthwhile  to  mention  that  the  CIP 
pr  ‘gram,  which  is  rTn*st  spread  in  North  America,  contributes  in  a  considerable  way  to  the  international 
prvjpagation  of  the  LCSH. 

As  the  process  of  the  transborder  information  exchange  continues  to  expand,  the  necessity  for  an  inter¬ 
nationally  accepted  alphabetical  subject  headings  system  will  be  felt  more  and  more. 


4.  CONTENT  DESIGNATION 

4,1.  HARC  (Machine-readable  ataloguing)  II 

The  more  computer  oriented  aspi-ts  of  the  bibliographic  standards  concern  the  format  definition.  Two 
distinct  pTiiblems  have  to  be  considered  :  the  content  designation  and  the  physical  structure.  The  content 
designation  part,  being  related  verv  closely  to  the  contents  of  the  bibliographic  data  will  be  handled 
f  irst , 

In  UNIMARC  (Universal  MARC  format)  (6),  which  is  discussed  in  the  following  point,  a  content  designator 
IS  defined  as  quoted  here  :  "the  means  of  identifying  data  elements  and/or  providing  additional  infor- 
Tiation  abovjt  a  data  element.  Content  designators  consist  of  tags,  indicators  and  subfield  identifiers". 
The  historical  evolution  of  Che  standardization  work  in  the  field  of  content  designation  is  chrono¬ 
logically  related.  First  comes  the  MARC  11  (9)  format,  then  UNIMAKC  (S)  and  in  parallel  Che  UNISIST 
(United  Nations  information  system  in  science  and  technology)  (10)  format,  which  has  been  developed 
especially  for  the  abstracting  and  indexing  services,  and  finally  the  CCF  (Comnon  coonunicat ions 
format)  (11),  bridging  the  objectives  of  the  library  world  at  one  band  and  of  the  documentation  world 
at  Che  other  hand. 

The  content  designation  problem  appeared  in  the  early  sixties  with  Che  development  of  the  first  compu¬ 
terized  bibliographic  files.  The  Deutsche  Bibliothek  put  the  first  significant  steps  into  this  direction 
for  Che  automation  of  its  Bibliography.  However,  the  Library  of  Congress  made  a  more  thoroughly 
.inalysis  of  Che  distinct  bibliographic  elements  and  thus  led  the  foundations  for  all  future  standardi¬ 
zation  work.  In  1966  the  well  known  MARC  II  (9)  format  was  published.  At  that  time  also  many  large 
libraries  all  over  Che  world  seriously  started  conaidaring  automation.  From  the  beginning  most  systems 
designers  being  aware  of  the  new  possibilities  of  exchange  of  infonsation,  recognized  the  importance  of 
content  designation  standardization.  Due  to  ice  soundnese  Che  MARC  II  format  was  taken  by  most  as  a 
starting  point.  In  Che  subsequent  adaptation  processes  two  distinct  tendencies  can  be  distinguished, 
naoMly  chose  emerging  from  American  libraries  and  those  coming  from  other  countries. 

The  Ameriesn  libraries,  while  appreciating  the  general  applicability  of  the  codification  scheme, 
criticised  Che  specificity  of  certain  iteme*  Thus  while  defining  sn  own  content  designation  set  each 
organization  dropped  the  details  judged  as  being  superfluous.  Of  course  the  do%mgrading  differed  from 
system  to  system. 

In  the  other  countries  just  the  reverse  eiCuaCion  happened.  Marc  II  being  bated  on  the  AACR,  each 
library  needed  to  augment  the  format  with  the  particularities  of  its  o%m  cataloguing  code.  This  evolution 
resulted  in  an  uncontrolled  exploalon  of  HARC-"compat ible"  formats.  To  namt  only  two  membera  of  this 
family  :  BNB  (British  National  Bibliography) -HARC  was  ona  of  the  first  followers;  INTERMARC  emerged  from 
the  rol laborstion  of  a  number  of  West  European  national  agencies.  In  this  last  format  the  modifications 
Added  concern  some  fundsmental  aspects,  namely  the  procesaing  of  multilingual  bibliographic  matarial  in 


in  A  aultilingual  environoent  «nd  the  treatment  of  multilevel  hierarchical  publications. 

So  far  Che  historical  aspects  of  MARC  II.  What  about  the  actual  situation  ?  In  the  USA  the  library  net- 
works  abandoned  their  local  format  limitations  and  found  a  coonon  coonunication  language  in  the  full 
MARC  II  content  designators  set.  In  the  other  countries  however  the  situation  remains  still  confused. 

No  consensus  on  the  use  of  a  unique  exchange  format  has  yet  been  reached.  The  most  coononly  applied 
cooBunication  cools  are  MARC  II  and  BNB-HARC.  A  new  development  nl.  the  UNIMARC  (8)  may  bring  a  solution 
on  a  longer  term. 

U.2.  UNIMARC 

Due  to  Che  prosperous  proliferation  of  the  MARC  family,  IFLA  recognized  already  in  the  beginning  of  Che 
seventies,  the  need  of  the  establishment  of  an  international  standard  on  content  designators.  The 
"Universal  MARC  format"  (UNIMARC)  (8)  was  born  in  1977.  However,  for  the  moment  being,  six  years  later, 
only  very  limited  use  has  been  made  of  this  new  instrument.  Let  us  try  to  determine  the  reasons  behind. 
First  of  all,  as  can  be  concluded  from  Che  previous  point,  the  English  speaking  countries,  which  concen* 
crate  most  of  the  bibliographic  exchange  traffic,  are  self-supporting.  Also  the  leading  libraries  in  these 
countries,  which  usually  start  the  application  and  the  promotion  of  new  international  standards,  because 
of  the  economic  crises,  did  not  take  any  initiaves  yet.  On  the  ocher  hand,  in  the  other  countries  coopera¬ 
tion  between  different  auf'^mated  systems  is  less  developed.  Also  Che  UNIMARC  format,  although  developed  by 
an  incein4.ri  w’  ng  rn  y  in  a  minor  way  reflects  the  needs  of  these  last  countries. 

Compared  with  MARC  II,  UNIMARC  has  completely  rearranged  the  sequence  of  the  bibliographic  data.  The 
MARC  II  tagging  scheme  is  based  on  Che  design  of  a  catalogue  card.  In  UNIMARC  on  the  contrary,  the  infor¬ 
mation  is  grouped  in  functional  blocs,  namely  the  : 
identification  bloc  (ISBN...); 
coded  information  bloc  (fixed  field  data); 
descriptive  bloc  (ISBD); 
notea  bloc  (free  text  statements); 
linking  entry  bloc  (linking  related  records); 
related  title  bloc  (access  point  titles); 

subject  analysis  bloc  (UDC,  Library  of  Congress  subject  headings...)  and 
intellectual  responsabil t cy  bloc  (authors...). 

In  view  of  the  enormous  processing  possibilities  of  machine-readable  records  this  rearrangement  of  the 
bibliographic  information  sounds  more  logical.  Note  that  the  descriptive  bloc  is  based  on  the  ISBD,  which 
did  not  exist  at  the  time  MARC  II  was  developed.  Also  the  linking  entry  bloc,  although  not  worked  out  in 
a  sensible  way,  forms  an  imporcaat  progress. 

If  the  grouping  of  the  bibliographic  information  in  UNIMARC  results  from  a  new  concept,  on  the  contrary 
the  definition  of  the  fields,  subfields  and  indicators  remains  completely  MARC  II  based. 

In  order  to  get  a  complete  overview  of  the  bibliographic  standardization  work  it  is  necessary  to  also 
consider  the  results  elaborated  by  the  documentation  centres. 

4,3.  THE  UNIS'.ST  REFERENCE  MANUAL  AND  THE  CCF 

Up  to  now,  we  have  been  concentrating  on  library  applications.  The  abstracting  and  indexing  communities 
have  been  intensionally  neglected  because  their  bibliographic  needs,  although  similar,  impose  less  res¬ 
tricting  recuierements .  Norms  for  libraries  can,  eventually  in  simplified  form,  as  well  be  adopted  in 
documentary  applications.  The  reverse  however  is  not  valid. 

Bibliographic  standardization  projects,  in  the  abstracting  and  indexing  world,  started  in  parallel  with  the 
UNIMARC  development.  The  UNISIST  reference  manual  (10)  sponsored  by  UNESCO,  was  first  published  in  1974, 
This  work  procures,  next  to  MARC  II  based  content  designators  also  cataloguing  rules. 

Compared  with  the  previously  discussed  norms,  the  UNISIST  prescriptions  are  limited  to  documentary  appli¬ 
cations  and  thus  are  simpler  in  concept. 

It  is  interesting  to  note  that  the  UNISIST  reference  manual  is  used  in  several  organizations,  however 
mostly  as  a  cataloguing  code.  Ind’eed  there  was  an  urgent  need  of  normalized  cataloguing  rules  for  treating 
documentary  information. 

In  1978  the  existence  of  two  different  standards  for  machine-readable  bibliographic  descriptions  :  UNIMARC 
and  UNISIST  was  ascertained.  The  libraries  and  the  other  information  services  met  for  discussing  this 
problem.  As  a  conclusion  it  was  decided  that  none  of  both  formats  could  be  abandoned  in  the  advantage  of 
the  other,  the  objectives  being  too  disparate.  A  new  comnunicat ion  format,  the  CCF  (Common  cotmunicat ion 
format)  (II),  bridging  the  divergencies  of  the  existing  norms  had  to  be  developed.  The  birth  of  this  new 
MARC  member  Is  foreseen  for  the  end  of  the  year. 


5.  THE  PHYSICAL  STRUCTURE  OF  THE  RECORD 

The  last  standardization  problem  we  have  to  deal  with,  namely  the  physical  structure  of  the  record  is  the 
one  which  induced  the  less  controversy. 

As  well  known,  each  automated  system,  according  to  its  own  particular  hard-  and  software  requirements, 
processes  the  bibliographic  data  in  a  specific  internal  format.  For  exchange  purposes  however  a  standard 
physical  structure,  acceptable  by  all  types  of  hard-  and  software,  is  necessary.  In  this  field  again,  the 
Library  of  Congress  effectuated  the  pioneering  work.  The  MARC  II  format  established  both,  the  content 
designators  and  an  exchange  structure.  The  American  National  Standards  Institute  upgraded  this  format  in 
1971  into  a  national  norm.  This  formed  on  its  turn  the  basis  of  the  international  ISO  standard,  ISO  2709  : 
documentation  format  for  bibliographic  information  exchange  on  magnetic  tape  (12),  which  was  first 
published  in  1973, 

For  obvious  reasons  this  bibliographic  standard  was  spared  of  all  the  difficulties  the  other  standards 
went  through.  On  the  one  hand  we  have  to  do  here  with  a  pure  computer  technical  matter,  no  content  pro¬ 
blems  intervene.  At  the  other  hand,  MARC  II  was  the  only  existing  exchange  format. 

Alto  the  report  on  the  use  made  of  the  ISO  2709  is  very  positive.  As  well  the  library  as  the  documentation 
cofOBunities  adhere  this  standard. 
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6.  NEWWAVE  :  THE  ON-LINE  CATALOGUING  SYSTEM  OF  THE  ROYAL  LIBRARY  IN  BRUSSELS 

6.K  GENERAL  INFORMATION 

The  development  of  NEWWAVE  was  started  at  the  end  of  the  seventies.  The  final  aim  is  the  realization  of  an 
interactive  real-time  integrated  system  with  network  facilities.  Since  the  beginning  of  '81  the  cataloguing 
part  combined  with  extended  retrieval  possibilities  is  operational. 

One  of  the  interesting  features  of  NEWWAVE  is  that  it  takes  into  account  most  of  the  bibliographic 
standards.  It  is  indeed  a  grateful  practical  example  for  the  demonstration  of  how  normalization  prescrip¬ 
tions  can  be  implemented  in  an  operational  environment. 

In  discussing  the  standardization  aspects  of  NEWWAVE  we  will  start  with  the  computer  technical  norms,  the 
more  bibliographic  aspects  are  treated  afterwards. 

To  gi<*e  an  idea  of  the  concept  of  NEWWAVE  ill.  1  gives  the  logical  design  of  the  data  base.  Three  types  of 
files  are  provided  :  the  ISBD  file,  the  authority  files  and  the  index  files.  A  file  for  local  data  will  be 
added  shortly.  This  will  enhance  the  system  to  a  full  shared  cataloguing  tool.  One  of  the  special  charac¬ 
teristics  of  NEWWAVE  is  that  it  provides  special  technics  for  linking  records.  Of  course  the  authority  data 
are  linked  with  the  ISBD  records.  But  is  is  also  possible  to  link  records  within  the  same  file  (a.o.  linking 
a  monograph  to  its  series,  linking  records  of  multilevel  monographs,  etc.). 


III.  I  :  NEWWAVE  Data  Bast 


6.2.  THE  PHYSICAL  STRUCTURE  OF  THE  FORMAT 


The  InternAi  format  of  the  NEWWAVE  data  base  is  ISO  2709  compatible.  Fields,  subfield  and  indicators  are 
used . 

Up  to  now,  neither  external  data  are  added  to  the  NEWWAVE  data  base,  nor  information  is  distributed  for 
external  use.  Ho%fever  plans  do  exist  for  augmenting  the  bibliographic  information  with  Library  of  Congress 
data  and  also  with  Dutch  Royal  Library  data.  For  this  purpose  conversion  programs  from  and  into  the 
MARC  II  format  have  to  be  written.  No  technical  problems  are  expected  in  this  work. 

The  latest  development  of  NEWWAVE  is  the  implementation  of  a  commercial  DBMS  (data  base  management  system), 
namely  SESAM,  a  product  of  our  hardware  constructor  SIEMENS.  SESAM  is  a  DBMS  of  the  relational  type  capable 
of  handling  variable  field  data.  For  the  moment  the  NEWWAVE  bibliographic  data  base  is  converted  into 
SESAM's  internal  format.  In  this  new  format  the  ISO  2709  compatibility  is  preserved. 

6.3.  THE  CATALOGUING  RULES 

6.4.1.  The  cataloguing  rules  as  a  whole 

A  uniform  cataloguing  code  (13)  has  been  worked  out  on  a  national  level  by  the  University  libraries  and  the 
Royal  Library.  As  a  starting  point  most  of  the  important  standardization  works,  namely  the  Paris  Principles 
the  ISBD  and  the  AACR  have  been  taken.  The  code  is  established  in  view  of  the  realization  of  a  computerized 
national  union  catalogue,  so  the  new  possibilities  of  automation  have  also  been  considered.  As  one  of  the 
consequences  the  authority  data  rules  are  handled  separate  from  the  descriptive  information. 

6.4.2.  The  Paris  Principles 

The  collocation  principle  of  the  Paris  Principles  is  met  in  a  very  efficient  way  by  using  separate 
authority  files  for  the  processing  of  the  authors  information.  In  NEWWAVE  all  bibliographic  data  concerning 
an  author  are  stored  in  one  authority  record.  This  record  also  contains  a  link  to  the  ISBD  file  for  each 
publication  of  the  author.  Apart  from  the  collocation  principle  the  use  of  authority  files  has  some  other 
advantages  a.o.  the  bibliographic  control  on  the  authority  data  can  be  easily  effectuated  and  the  repeated 
input  of  identical  data  can  be  avoided. 

In  ill.  2  the  screen  display  of  a  bilingual  corporate  body  is  presented.  The  first  three  lines  contain 
fixed  field  data.  Tag  000  contains  the  identification  number  of  the  record.  The  tags  110  give  the  main 
heading  forms  of  the  corporate  body.  For  French  language  catalogues  the  French  form  is  preferred,  while  for 
Dutch  language  catalogues  the  English  one  is  chosen.  The  difference  in  use  is  expressed  in  the  first  indi* 
cator  of  the  tag  110.  T«.g8  115  contain  the  imprint  forms  and  tags  800  and  801  the  address.  One  notes  that 
in  NEWWAVE  publishers  information  and  authors  information  is  stored  in  one  and  the  same  record.  Tag  935 
indicates  the  number  of  publications  in  the  ISBD  file  linked  with  the  authority  record. 

III.  2  demonstrates  that,  even  in  the  case  an  author  has  more  than  one  name,  the  collocation  principle  is 
respected. 

Also  the  Paris  Principle  concerning  the  choice  of  the  entry  word  of  a  personal  name  consisting  of  several 
%iords,  has  been  implemented  in  an  elegant  way  in  NEWWAVE.  A  compound  personal  name  is  introduced  once  in 
the  data  base.  Autoioacically  additional  entries  are  created  on  each  significant  part  of  the  name.  For  this 
purpose  a  special  algorithm  has  been  elaborated.  So  for  instance  the  author  Wernher  von  Braun  can  be 
accessed  on  the  name  forms;  von  Braun,  Wernher;  and  Braun,  Wernher  von. 
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Ill.  2  :  A  bilingual  corporate  body 


6.4.3.  The  ISBD 

In  NEWWAVB  the  ISBD  U  applied.  Ill.  3  give,  the  ISBD  of  a  periodical.  We  will  only  cortnent  here 
on  the  content,  of  the  tag.  IlO  and  270.  The  other  information  is  taken  for  granted.  Tag  110  contains  the 
link  with  the  authority  record  of  the  editor  of  the  publication.  Note  that  the  contents  of  this  linked 
suthority  record  is  already  presented  in  ill.  2.  The  ISBD  record  only  contains  the  record  identification 
number  of  the  authority  description.  The  name  headings  presented  on  the  screen  are  automa t i cal ly  taken  over 
from  the  authority  record.  The  imprint  in  tag  270  is  handled  in  the  same  way.  As  an  example  of  the  appli¬ 
cation  of  the  ISBD  punctuation  the  equal  sign  separating  the  bilingual  data  can  be  cited. 
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III.  3  :  the  ISBD  of  a  periodical 


In  order  to  prove  Chat  the  objectives  of  the  libraries  and  of  the  information  centres  can  be  easily 
conciliated  in  one  and  the  same  system,  we  added  in  ill.  4  an  example  of  a  bibliographic  description  of  an 
article.  Tags  000,  100  and  245  are  the  same  as  for  monographs  and  series.  The  tag  455  gives  the  link  with 
the  ISBD  record  of  the  periodical  already  presented  in  ill.  3.  This  field  also  contains  the  data  identi¬ 
fying  the  location  of  the  article  within  the  periodical.  Tag  660  gives  the  subject  information.  The 
example  is  part  of  the  KBS  (Key  to  Belgian  Science)  data  base,  which  contains  articles  of  Belgian  scien¬ 
tific  periodicals.  In  this  project  the  TEST  (Thesaurus  of  engineering  and  scientific  terms)  is  used  as 
subject  indexing  tool. 

Note  that  the  description  of  this  analytical  also  demonstrates  the  capability  of  NEWWAVE  to  handle 
hierarchical  relationships  between  records  within  the  same  file. 
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111.  4  ;  Bibliographic  description  of  an  article 


6.4.4.  Filing  rules 


As  in  most  autor-ited  systems,  the  NEWWAVE  filing  rules  move  to  alphabetical  word  by  word  classificaticn 
The  traditional  complex  grouping  arrangements  are  gradually  abandoned.  Also  the  tendency  to  leave  the 
dictionary  catalogue  type  in  the  advantage  of  separate  catalogues  accelerates  this  process.  In  the  new 
applications  of  NEWWAVE  separate  catalogues  are  made  for  personal  authors,  for  corporate  authors,  for 
cities  (including  uniform  titles)*  for  subjects,  etc... 

6.5.  THE  SUBJECT  INDEXING 

In  our  library  a  project  of  translation  of  the  Library  of  Congress  subject  headings  into  Dutch  and  French 
is  effectuated.  Starting  the  automation  of  Che  subject  catalogue  it  was  realized  that  Che  existing  manual 
system  was  not  a  good  basis.  It  was  necessary  to  look  for  another  solution.  The  two  main  reasons  for  which 
the  Library  of  Congress  subject  headings  were  choosen  are  Che  following  :  the  increasing  use  which  is  made 
of  this  system  and  also  the  advantages  which  are  expected  from  the  CIP  data. 

Up  to  now  aboutl2000  subject  headings  are  added  in  three  languages  in  the  authority  file. 


In  ill.  3  an  example  of  a  subject  authority  record  in  the  domain  of  astronautics  is  given.  The  tags  630 
give  the  subject  headings  in  the  three  languages.  The  original  Library  of  Congress  headings  are  added  for 
well  considered  reasons  :  modifications  of  Che  headings  by  the  Library  of  Congress  can  be  easily  managed 
in  our  system;  most  CIP  descriptions  will  contain  English  language  subject  information  and  also  the 
original  version  can  be  used  as  a  bridge  to  other  language  versions.  The  tags  631  contain  the  so  called 
"non  retained  forms".  The  tags  704  link  the  subject  record  with  records  containing  narrower  terms,  while 
the  tag  703  does  the  same  for  a  broader  term.  Tag  911  enumerates  the  sources  consulted  while  establishing 
the  terminology.  Finally  the  tag  953  indicates  the  number  oC  ISBD  records  linked. 
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CONCLUSIONS  AND  FUTURE  PROSPECTS 


3  :  A  subject  authority  record 


The  exchange  of  nactune-readable  bibliographic  data  between  all  types  of  information  centres  is  a  reality. 
The  success  of  cooperation  in  this  field  is  partly  due  to  the  positive  results  of  the  internet ional  stan¬ 
dardization  work  in  IFLA,  ISO  and  UNESCO. 

The  norm  for  the  physical  exchange  format  ISO  2709  is  well  established  and  generally  used,  as  well  in  the 
library  as  in  the  documentation  community. 

Another  bibliographic  standard  universally  accepted  is  the  ISBD.  The  existence  and  the  further  development 
of  this  norm  also  induced  and  simplified  many  other  uniform! zat ion  efforts  in  cataloguing  and  in  content 
designation.  Moreover  it  has  to  be  expected  that  the  ISBD  will  continue  to  be  a  focal  point  in  the  esta¬ 
blishment  of  future  standards. 

The  normalization  of  headings,  by  means  of  internationally  exchangeable  authority  files,  although  still  in 
its  very  beginning  phase,  moves  into  the  good  direction.  Cooperation  will  be  successful!  in  this  field  if 
one  accepts  the  existence,  in  parallel,  of  more  than  one  uniform  heading,  each  form  being  determined  by 
different  cataloguing  rules  and  practices.  Experiences  with  the  processing  of  multilingual  material  in  our 
library  learn  that  such  solutions  function  veil.  It  has  also  to  be  expected  that  the  controversy  around 
existing  norms,  as  for  instance  some  of  the  Paris  Principles,  will  disappear  once  international  standard 
authority  files  come  into  existence. 

An  important  problem  in  the  field  of  bibliographic  norms  remains  unresolved,  namely  the  standardization 
of  the  content  designators.  Two  different  international  formats  exist  :  UNIMARC  and  UNISIST,  A  third  format, 
the  CCF,  is  in  development.  Relying  on  the  actual  situation,  an  extended  use  of  none  of  these  formats  can 
be  predicted  for  the  near  future.  Additionally  some  competition  exists  between  the  library  and  the  infor¬ 
mation  and  abstracting  cormuni t i es,  concerning  the  content  designators  of  the  comnon  bibl iographic  data.  In 
spite  of  these  problems,  means  to  overcome  the  divergencies  do  exist.  The  cooperation  between  both  parties 
fuis  to  be  organized.  On  the  one  hand  the  responsibilities  for  data  creation  have  to  be  strictly  defined  and 
Tn  the  other  hand  adequate  schemes  for  bringing  together  related  information  have  to  be  worked  out.  Con- 
'  erning  the  distribution  of  the  tasks,  each  community  should  concentrate  on  its  own  field  of  specialization 
the  libraries  on  authorities,  serials,  monographs  etc.  and  the  documental ists  on  articles,  reports, 
theses  etc.  In  a  second  phase,  the  dispersed  and  separately  created  data  have  to  be  joined  in  order  to  get 
romplete  bibliographic  information.  This  can  be  obtained  by  the  elaboration  of  efficient  techniques  for 
linking  together  bibliographic  records  of  different  type.  None  of  the  existing  exchange  formats  offers  a 
workable  solution  to  l1.:s  problem.  In  the  Royal  Library  in  Brussels  some  experience  has  been  gained  in  this 
field.  Different  types  of  links  between  related  records  have  been  implemented.  Finally  an  agreement  has  to 
be  obtained  on  the  use  of  th?  same  set  of  content  designators.  Spending  more  time  on  the  definition  of  the 
elements  of  this  set  makes  no  tense.  It  is  not  possible  to  define  a  format  taking  into  consideration  all  the 
particular  requirements. 

In  the  standardization  of  filing  rules  many  difficulties  are  encountered.  It  has  to  be  noted  however  that 
the  unbridgeable  gaps  of  today  may  narrow  tomorrow.  Partly  due  to  automation,  a  progressive  simplification 
of  the  filing  rules  is  ascertained. 

Concerning  the  subject  indexings  it  has  to  be  retained  that  the  systematic  classification  loses  ground  in 
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Che  on-line  accessible  bibliographic  data  bases.  For  the  alphabetical  subject  headings  no  international 
normalized  system  does  exist.  However  it  is  interesting  Co  note  the  growing  success  of  the  Library  of 
Congress  subject  headings.  The  predominance  of  one  system  can  only  be  beneficial  to  the  bibliographic 
information  world. 

Finally,  although  not  being  a  project  of  bibliographic  standardization,  the  CIP  program  has  to  be 
mentioned  in  this  conclusion.  The  CIP  infurmation  being  distributed  world-wide,  together  with  the  publi¬ 
cations,  is  the  promotor  by  excellence  of  the  bibliographic  standards. 

This  overview  shows  chat  some  problems  of  normalization  are  left  for  the  future,  and  also  that  none  of 
them  seems  to  be  unsurmountabl e . 
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1.  Introduction 

i.l  The  original  title  of  this  paper  was,  "The  Kanageaent  of  Information  Services  to  the  Defence 

CodKimnity  -  The  British  Approach".  I  felt  that  this  was  too  wide,  in  that  the  management  of  information 
services  covers  a  very  wide  range  of  topical  and  too  narrow,  since  there  is  no  inherent  difference  (in  the 
UK  at  least)  between  Defence  and  other  information  services,  apart  froei  the  problem  of  security.  For 

these  reasons  I  have  decided  to  change  the  title  to  the  one  given  above. 


1.2  I  must  sake  it  clear  at  the  outset  that  most  of  what  follows  has  been  taken  from  other  people's 
work.  To  quote  Lehrer  (l),  "Let  no  one's  work  evade  your  eyes,  but  plagiarise,  plagiarise,  plagiarise". 
If  I  have  been  guilty  of  misinterpretation  of  methods  or  results,  I  apologise  unreservedly.  If  you  wish 
to  follow  up  any  of  the  ideas  mentioned,  it  is  essential  to  read  the  references. 


1.3  I  searched  the  *Aslib  catalogue  for  books,  reports  and  periodical  articles  on  interesting  appllca-. 

tions  of  management  techniques  to  information  services  and  libraries,  which  have  bean  published  in  Britain 
or  written  by  British  authors,  and  I  should  like  to  express  by  sincere  thanks  to  the  staff  of  Aslib's 
library,  who  were  all  extremely  helpful.  I  havw  also  searched  the  last  8  years  of  'Aslib  Proceedings'  and 
carried  out  an  on-line  search  of  the  LISA  (Library  and  Infomation  Science  Abstracts]  files.  Thus  this 
short  review  is  undoubtedly  not  wholly  comprehensive,  but  is  certainly  idiosyncratic.  I  hope  that  soma 
of  it  will  be  new  and  will  be  of  value  to  you.  Moat  of  the  work  I  have  cited  comes  from  libraries, 
particularly  academic  and  public  ones,  rather  than  from  infomation  services,  because  there  seems  to  be 
little  written  by  staff  in  the  latter  in  this  area.  Nearly  all  the  references  are  to  British  authors, 
but  a  few  from  the  USA  have  inevitably  crept  in,  such  as  the  first  and  last  and  the  seminal  paper  by 
Vannevar  Bush  (33)* 

l.k  In  this  paper,  I  have  tried/ to  take  a  logical  approach,  from  planning  a  new  ayaten,  through 

measurement  and  evaluation,  to  the  application  of  different  techniques  for  improvemont  of  a  system, 
finlablng  with  the  more  esoteric  ones.  The  aim  throughout  has  been  to  give  the  flavour  of  a  technique 
mther  than  a  detailed  description. 


1.3  I  thank  the  Ministry  of  Defence  for  giving  me  pemiasion  to  publish  this  paper,  but  nothing  in 

it  is  to  be  construed  as  official  Ministry  of  Defence  or  UK  Government  policy. 

2.  Planning  a  new  system 

2.1  Leitch  in  Section  11  of  the  tOtMD  Manual  of  Documentation  Pmcticee  (2)  includes 

an  approach  to  this  problem,  mostly  taken  from  Mason's  work  (3),  She  first  describes  how  a  weighting 
technique  may  be  used  to  determine  the  moat  appropriate  location  for  a  company  Infomation  centre.  A  use 
factor,  a.g.  on  a  scale  of  1-6,  is  assigned  to  each  section  of  the  company  and  multiplied  by  the  number  of 
staff  in  that  section.  For  each  possible  location  of  the  centre,  the  full  weight  ie  applied  for  staff  at 
the  same  location  and  half  the  weight  for  all  others,  and  the  pr^ucts  are  summed.  The  location  that  gives 
the  largest  sun  is  than  chosen,  all  other  factors  being  equal.  In  pmctice,  use  of  a  library  or  informa¬ 
tion  centre  dies  away  rapidly  with  distance,  as  has  been  shown  in  a  number  of  studies,  a.g.  (4),  and 
perhapa  the  weighting  factor  of  a  half  should  be  mplaoed  by  a  graded  one  varying  according  to  distance. 

2.2  Leitch  treats  moat  of  the  other  aspects  of  planning  a  new  centre  in  a  more  anbjective  manner  but 

she  does  show  the  use  of  a  proximity  table  (Fig  1)  to  help  in  chooaing  the  relative  locations  of  the 
various  activities  within  a  centre. 


3.  Measurement  and  evaluation 

3>1  evaluation  of  an  information  aervice's  activities  is  aeoessary  on  two  countai 

(i)  to  detaraiao  bow  they  can  be  improved, 

and  (ii)  to  demonstrate  to  management  the  value  of  the  earvlca. 

3.2  Measurement  is  a  necessary  first  step  and  Cloke  (3)  makea  the  vary  valid  point  that  the 

statisties  should  be  relevant  to  the  enquiry.  She  gives  as  an  example  of  the  importance  of  taking 
aeasnrements  at  appropriate  tinea  a  situation  in  which  children  from  a  nearby  school  fill  a  mobile  library 
for  a  short  time  whan  they  coma  out  of  school  and  points  out  that  it  would  be  useless  to  dstemins  slac'; 
tines  by  measuring  only  the  hourly  issue  rate.  This  could  of  course  be  applied  in  other  fields. 


*  Aslib  was  formerly  the  Asaocistion  of  Special  Libraries  and  laforaatlon  Bureaux  but  is  nai>  slaply  the 
Association  for  Information  Management i  It  is  a  professional  body  whose  ala  is  to  promote  better  manage¬ 
ment  of  information  as  a  resource.  To  do  this  it  carries  out  research,  provides  a  conaiitaaey  service,  runs 
courses  and  eonfsrenoes,  publishes  professional  journals  and  books  and  answers  enquiries  on  inforaatlon 
management  and  librarianship. 
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For  oxiLapl*,  I  know  a  rosoarch  aatabllahaant  whera  Boat  of  the  acientlsta  gathered  for  coffee  and  tea 
braaka  In  a  roo«  adjacent  to  the  library  at  10.15  a.a.  and  ?.15  p.n.  Aa  a  reault,  there  waa  a  fairly 
heavy  load  on  the  library  at  thoae  tiaea^  even  thou^  the  hourly  laaue  rate  waa  relatively  low, 

3>3  Orquhart  (6)  deacrlbaa  a  vary  alapla  and  cheap  aethod  of  aeaaurlng  reader* a  failure  to  find 

Itaaa  in  a  llbraryt  which  would  be  applicable  to  other  Inforaation  aervlcea.  Bundlea  of  ellpa  ware  dia- 
trlbuted  throughout  the  library  and  hung  on  ahelvea  ao  that  uaera  could  record  the  baalc  detalla  of  alaalng 
docuaenta.  To  aupplaaant  and  check  the  accuracy  of  thla,  a  aarlee  of  Intervlewa  with  readera  leaving  the 
library  at  peak  tlaaa  were  held.  The  reaulta  were  uaed  In  at  leant  3  waya,  vir  to  enable  the  librarian  to 
eatabllah  priorltlaa,  to  help  in  planning  changea  in  procedurea,  and  to  atrengthen  caaea  for  Increaaed 
funding. 


3***  The  aaln  object  of  evaluation,  of  courae,  la  to  laprove  the  aervice  to  uaera.  If  Infomation 

and  library  aclanca  waa  a  true  aclence  one  would  carry  out  exparlaenta  by  oaklng  a  hypothaaia  and  teatlng 
It  In  a  controlled  environaent  ao  that  the  reaulta  would  be  repeatable  by  other  reaearchera.  Thla  la 
rather  difficult  in  the  inforaation  field,  aa  pointed  out  by  Mackenale  (7).  Not  only  la  It  inpoaaible  to 
control  an  envlronaent  in  which  we  are  dealing  with  people  (whoae  attltudea  aay  change  according  to  the 
atate  of  the  weather  and  what  their  apouae/lovar/parent  aaid  or  didn't  aay  at  breakfaat)  but  It  would  be 
totally  lapoaaibla  to  Juatify  an  experiaent  In  which  one  group  of  reaearchera  waa  denied  acceaa  to  an 
Inforaation  aarvlca  in  order  to  aeaaure  the  effect  on  the  quality  of  their  work,  whllat  othera  continued 
to  uaa  It.  Moreover,  It  la  iaportant  to  beware  of  the  'Hawthorne  effect'  (B),  which  aaya  that  we  cannot 
overtly  atudy  a  group  of  people  without  affecting  their  perfomance.  The  reat  of  thia  paper  alaa  to  out¬ 
line  other  technlquea  which  can  be  uaed  to  auggeat  areaa  of  laproreaent. 

3«3  The  flrat  aueh  technique  la  "lllualnatlve  evaluation".  It  la  exeaplifled  by  Fig  2,  taken  with 

aodlficatlona  froa  ref.  9  which  deacribea  an  application  to  inforaation  work.  Thla  aaya  that  none  of  the 
etepa  la  in  Itaelf  likely  to  be  new  to  people  introducing  new  Inforaation  aervlcea  or  aodlfylng  exlatlng 
onea,  but  that  ayateaatlc  application  of  the  aodal  ahould  provide  the  neana  for  effective  aaaaaaaent  of  an 
Innovatory  prograaae.  I  aak  ayaelf,  however,  whether  thla  la  any  different  froa  the  noraal  practice  of 
good  aanagera  aa  exeaplifled  by  Fig  3,  which  waa  drawn  up  by  a  ayndicate  of  which  I  waa  a  aeaber  during  a 
aanagaaent  courae  10  yeara  ago. 

3.6  A  truly  different  approach  la  the  budgetary  gaae  technique  deacribed  by  Parker  (10).  Aa  he 
pointa  out,  one  of  the  probleaa  with  aaklng  people  what  aervlcea  they  would  like  la  that  their  anawara  are 
often  qualitative  and  not  quantitative.  Although  thla  can  be  partly  aolved  by  ualng  ranking  aethoda  or 
aupplylng  a  range  of  poaaible  anawara  they  aay  atlll  be  able  to  act  "like  a  Billionaire  on  a  apending 
apree”,  Parker  auggeata  ualng  a  budgetary  gaae  In  which  a  wide  croaa-aection  of  uaera  la  given  a  Halted 
budget  and  told  the  coata  of  the  varloua  aervlcea.  Two  exaaplea  are  given.  The  flrat  waa  an  aaaeasaent  of 
Dnlveralty  'aupport  aervlcea'  in  which  the  playera  were  told  the  current  coat  of  each  service  and  that  they 
had  to  reduce  the  overall  coat  by  20H.  The  outcoae  (shown  In  Fig  4)  was  that  coaputing  services  were 
thought  to  warrant  20H  aore  expenditure,  the  aaln  library  (who  were  conducting  the  experiaent)  a  lOK  cut, 
and  dapartaent  libraries  a  49)(  cut.  Other  aervlcea  were  all  within  the  range  of  y%  to  43g  cuts  with 
accoaaodatlon  suffering  the  worst.  It  ahould  be  noted  that  any  aervlcea  between  the  0  line  and  the  -20 
line  were  actually  being  proposed  for  an  Increaee  in  the  proportions  of  resources  devoted  to  thea. 

Neadleas  to  say,  these  overall  figures  hide  large  differences  in  users'  opinions.  For  instance,  professors 
budgeted  twice  as  auch  on  secretarial  support  as  any  other  grade  did. 

3.7  The  saae  approach  was  also  uaed  to  asaess  the  relative  values  of  inforaation  services,  divided 
into  3  classea: 

passive  -  the  user  knows  what  is  wanted  and  the  service  supplies  it 

active  -  SOI  aervlcea,  standard  dlatributions  and  circulationa 

interactive  -  on-line  nyateaa,  open  access  libraries,  etc. 

Each  service  had  3  levels,  valued  at  1,  2  and  3  aonetary  units,  and  the  playera  had  a  budget  of  5  units. 
Interactive  aervlcea  proved  to  be  the  aoat  desirable,  and  active  ones  the  least.  In  addition  to  using 
their  budgets  players  were  aAed  to  say  how  they  rated  the  aervlcea  at  present,  what  options  they  would 
choose  if  not  subject  to  a  budget,  and  what  laproveaents  they  had  In  alnd  for  the  services  they  thought 
warranted  aore  expenditure. 

4.  Coet  Effectiveneaa  and  Coat  Beneftte 

4.1  Coat  effectiveness  la  essentially  the  ability  to  provide  the  aoat  effective  service  or  a  range 

of  services  for  the  least  cost,  and  coat  benefit  analysla  is  concerned  with  assenslng  the  aonetary  value  of 
a  service  In  relation  to  its  cost.  Much  has  been  written  on  the  foraer  but  there  has  been  very  little 
attsapt  to  'grasp  the  nettle*  of  coat  benefits,  which  (to  six  ay  aetaphors  thoroughly)  is  a  very  thorny 
subject  beast  with  pitfalls. 

4.2  One  of  the  earliest  studies  of  thla  topic  in  the  UK  waa  ref  11,  which  reviewed  previous  work  and 

concluded  that  no  really  satisfactory  cost/beneflt  study  had  then  been  carried  out.  It  aaid  that  aoae  use¬ 

ful  work  had  been  done  using  Intsrvlew/queetlonnaire  aethoda,  deaar.d  analysis,  and  objective  assessaent  In 
teraa  of  tlae  savings,  but  no  investlgatlona  had  really  faced  up  to  the  problea  of  assessing  the  value  of 
extra  Inforaation  to  a  fira  or  to  aoclety. 

4.3  Most  studies  have  been  atteapta  to  deteralne  what  potential  users  are  willing  to  pay  for  proposed 
services  or  iaproveaenta  in  existing  ones.  At  least  one  coapany  In  the  OK  has  taken  the  decision  that  users 
aunt  pay  for  inforaation  services  and  that  the  inforaation  service  ahould  be  like  every  other  departaent  in 
the  coapany  and  aaka  a  profit  -  or  at  least  break  even.  Thla  they  had  aanaged  to  do  for  12  years  by  1979 
(ref  12\  but  it  does  appear  froa  the  description  that  the  aervice  ia  rather  ainlaal  as  the  iafamatlon 
staff  are  unwilling  to  risk  spending  aoney  unless  they  are  sure  It  can  be  recouped. 
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k,k  Magaon  daacrlbaa  two  approachaa  to  awaaiirinc  coat  affactivenesa.  In  the  first  (13)  ha  advocatas 

Idantifylng  tha  inforaatlon  eantra's  objectlvaa  and  finding  the  currant  cost  of  aaating  thnaa  objactiass. 

This  should  than  ba  coaparad  with  tha  cost  to  tha  coapany  if  tha  ioforaation  centra  did  not  exist  and  tha 
objectives  had  to  be  aat  in  other  ways.  8a  did  this  in  an  industrial  coapany  and  showed  a  banafit  of  115ft. 
Tha  detailed  analysis  of  Jobs  ha  had  had  to  carry  out  revaalad  that  one  poet  could  be  cut  and  this  raised 
the  benefit  to  1}^«  Howavari  I  baliava  that  soae  of  tha  benefits  are  rather  spacious.  For  instance, 
ha  counted  tha  nuabar  of  rafareneaa  identified  as  relevant  by  the  recipients  of  a  current  awaranaaa 
bulletin,  aaauawd  that  all  these  Iteaa  would  have  been  requested  by  the  scientists  if  tha  bulletin  had  not 
been  produced,  and  estinated  the  coat  of  the  corresponding  enquiries.  In  another  Instance,  he  assuasd 
that  work  currently  being  done  by  the  inforaation  unit  could  be  done  by  another  departnent  but  would  take 
twice  as  long  and  use  staff  at  a  higher  salary.  I  find  this  vary  difficult  to  accept. 

4.5  Hagson's  later  paper  (14)  is  concerned  with  ccaparlng  the  affectlranesa  of  on-line  systaas  and 
aanual  searching,  a  topic  that  has  received  exhaustive  study  in  the  last  few  years,  aostly  by  asking  a 
coaparison  of  precision  and  recall  or  other  aeasures  and/or  costs  for  tha  saae  search  carried  out  in 
different  ways.  Magson  took  part  in  a  study  (l*i)  which  appears  to  have  aeasured  costs  only  and  to  have 
ignored  tha  quality  of  the  output  froa  tha  searches.  In  ref  14  he  describes  how  a  aodel  of  the  costs  was 
produced  and  prograaawd  on  a  Coaaodora  PCT  aicro-coaputer.  The  advantage  of  doing  this  is  that  it  enables 
hypothetical  situations  to  be  evaluated  easily  and  sensitivity  analysis  to  be  perforaed,  e.g.  to  deterains 
the  effect  of  using  research  scientists  to  carry  out  the  searches  instead  of  inforaation  officers. 

4.6  Blick  (16)  describes  how  he  evaluates  aspects  of  his  inforaation  services.  For  instance,  by 
keeping  a  record  of  which  iteaa  in  the  inforaation  bulletin  are  requested  he  has  a  measure  of  how  up  to 
date  the  inforaation  centre  ia  in  its  knowledge  of  research  in  progress.  By  interviewing  lOK  of  the 
scientists  receiving  the  bulletin  to  deteraine  how  aany  vital  or  iaportant  iteaa  it  contained  and  what  the 
scientists  would  have  had  to  do  to  obtain  the  inforaation  froa  other  sources,  he  was  able  to  convince  bis 
aanageaent  that  the  coat  of  acientlats'  tine  saved  by  the  bulletin  was  over  3  tiaes  the  cost  of  producing 
it.  Another  approach  ha  used  was  to  punch  edge-notched  cards  when  carrying  out  a  search,  to  indicate  the 
topic,  which  sources  were  used  for  the  search,  and  whether  they  produced  any  relevant  references.  Froa 
this  it  was  possible  to  identify  abstracts  Journals  that  were  not  needed  or  even  to  indicate  clearly  that 
the  coat  of  soae  of  the  aore  expensive  ones  was  not  excessive  in  relation  to  their  value.  Incidentally, 

I  suppose  edge-notched  cards  would  be  abandoned  now  in  favour  of  a  aicro-coaputer  but  they  are  a  very 
efficient  and  siaple  tool  to  use  in  the  appropriate  circuastances,  and  do  not  require  prograaaing,  which  is 
always  error-prone. 

4.7  The  point  that  Blick  made  about  the  necess .  t  v  '  aonltoring  how  up  to  date  is  the  inforaation 

centra's  knowledge  ia  reinforced  strongly  by  Vickers  ho  urges  the  inforaation  service  to  endeavour  to 

persuade  aanageaent  to  infora  then  of  changes  in  policy,  priorities  and  interests  so  that  they  can  antici¬ 
pate  new  needa  inatead  of  reacting  to  then  only  when  the  user  suddenly  danands  inforaation  on  a  new  topic  - 
by  yesterdayi  He  eays  that  the  senior  inforaation  officer  must  have  access  to  the  docuaents  that  give 
this  inforaation  and  should  preferably  participate  in  the  aeetings  where  changes  are  discussed.  Griffin 
(12)  makes  exactly  the  saae  point,  stating  that  because  the  head  of  inforaation  is  part  of  the  saall  group 
concerned  with  the  company's  forward  planning  they  are  able  not  only  to  react  to  new  requirements  but  also 
to  aake  unsolicited  offers  of  inforaation  for  which  there  aay  be  only  a  latent  or  incipient  need  at  the  tine 
of  the  offer. 

4.8  Another  approach  to  the  asaessaent  of  new  services  is  that  known  as  BASIC  (Benefit  Assessment  for 
Systems  Change).  This  was  described  in  a  fbll  report  (18),  with  an  appendix  giving  a  fictitious  example  of 
how  to  apply  the  technique  (19)  and  in  a  number  of  shorter  papers  such  as  ref  20.  The  technique  was  origin¬ 
ally  developed  during  a  study  for  the  UK  Trustee  Savings  Banks  on  the  value  of  investing  in  on-line  terminals 
la  all  branches,  and  it  was  later  applied  to  library  research  under  British  Library  sponsorship. 

4.9  It  is  a  asthod  of  cost-benefit-anslysls  which  seeks  to  assess  the  worth  of  alternative  policies  for 
achieving  stated  objectives,  without  insisting  on  monetary  valuations  of  the  benefits  of  the  policies. 

'Goals'  are  propoaed  which  will  provide  benefit  to  at  least  soae  of  the  groups  of  people  who  will  be 
concerned  in  the  systems  change,  e.g.  users  and  staff.  The  goals  are  ranked  and  weighted  and  a  short  list 
of  up  to  three  is  foraed  for  each  group.  Next, 2  or  >  strategies  are  defined  and  their  effects  on  the  goals 
aeasured,  objectively  where  possible,  both  for  the  current  situation  and  for  optimistic  and  peasiaistlc 
aasasaaents  of  the  future.  The  process  can  be  repeated  2  or  3  tiaes  to  refine  the  weights  and  aeasures, 
having  first  identified  the  areas  which  are  most  sensitive  to  these  figures  and  thus  in  need  of  more 
accurate  estimates. 

4.10  This  is  essentially  a  aetheaatical  approach  to  decisions  that  are  normally  taken  'by  the  seat  of 
the  pants'.  Whether  or  not  it  is  any  better,  1  leave  to  your  Judgement.  It  has  been  used  in  Derbyshire, 
once  to  aatch  stocks  of  books  end  other  items  to  the  coomunity  needs  of  a  specific  branch  library,  and 
secondly  to  iaprove  the  service  and  change  the  allocation  of  funds  at  a  library  in  a  saall  town.  The 
latter  required  4  BASTC  cycles. 

5,  Oraanisations  and  Methods  (om) 

5.1  This  is  perhaps  the  earliest  of  the  standard  management  techniques  for  office-baaed  work,  having 
evolved  froa  work  study  as  practised  on  the  factory  floor.  I  found  little  on  thla  topic  but  two  examples 
are  worth  giving. 

5.2  Cleke  (5)  claiM  that  when  one  London  borou^  was  aerged  with  2  others  to  form  an  area  with  over 
200,000  inhabitants,  0U(  helped  considerably  in  the  eooccaltaat  library  reorganisation.  She  suggests  that 
tha  first  step  in  any  method  study  is  to  take  the  whole  task  and  break  it  into  its  coaponent  parte  and 
recoamends  using  the  symbols  shown  in  Fig  5  Ao  produce  a  flow  chart,  e.g.  as  in  Fig  6,  This  example  la 
froa  public  library  work,  but  the  priaeiple  could  be  applied  to  any  Information  sarTice.  The  staff  concerned 
should  be  asked  to  keep  fairly  siaple  work  diaries  so  that  proportions  of  tine  for  different  tasks  can  be 
dstemlnsd,  and  the  aoveaents  required  should  bo  investigated  since  they  are  often  very  tine-oonsualng. 


Having  eatabliahed  the  procsdur*  oaa  Bust  exaBlns  it  critically,  by  asking: 

Vfhy  is  it  done?  Who  does  it? 

Where  is  it  done?  How  is  it  done? 

When  is  it  dona?  Who  supervises  it? 

and  considering  all  possible  alternatives  to  each  answer. 

^.4  Another  equally  valid  question  is  “If  it  is  changed,  what  is  the  affect  on  other  proeassaa"? 

This  is  particularly  Isportant  in  the  use  of  coaputars,  where  a  ainor  ’ laprovanent '  in  one  prograa  nay  aean 
that  another,  possibly  on  a  different  coaputar,  receives  inforaatlon  in  a  fora  that  it  does  not  expect  and 
cannot  handle.  It  la  even  worse  whan  the  ayataa  aakea  an  atteapt  to  handle  wrong  data  and  produces 
unacceptable  results  which  are  not  noticed  until  disaster  occurs. 

3.9  The  above  description  applies  aainly  to  the  *H'  in  OUl,  but  a  siailar  approach  can  be  used  to 

review  the  organisation  of  the  service.  Brown  (21)  describes  an  unusual  organisation  structure  used  in 
the  county  of  Caabridgeshire.  There  is  a  saall  headquarters  unit  in  Huntingdon,  the  geographical  centre 
of  the  area,  and  4  divisional  Ht^s  in  the  cities  of  Caabridge  and  Peterborough  and  the  towns  of  Huntingdon 
and  Harch.  Each  division  has  an  Assistant  County  Librarian  (ACL)  in  charge  and  they,  together  with  the 
County  Librarian,  his  Deputy  and  other  senior  staff  at  Headquarters,  fora  a  Senior  Manageaent  Teaa.  Each 
ACL  has  a  Professional  Services  Teaa  (PST)  coaprising  the  staff  responsible  for  circulation,  inforaatlon, 
children's  libraries  and  schools  within  his  area]  and  County  Specialist  Teaas  are  foraed  frca  these  and 
their  opposite  nuabers  in  the  other  divisions.  They  each  neet  foraally  4  times  a  year  under  the  chairaan- 
ship  of  the  Deputy  County  Librarian. 

3.6  The  advantages  of  this  are  said  to  be: 

(i)  that  senior  staff  are  Involved  in  developing  county-«ide  policies  and  problsa  solving 
froa  a  base  of  practical  experience  at  divialoned  level  rather  than  froa  the  reaote  viewpoint 
of  a  county  subject  specialist  at  H<(;  and 

(ii)  that  there  are  two  routes  to  the  Senior  Manageaent  Teaa.  Probleas  can  cooe  up  either 
through  a  divisional  PST,  or  if  there  aure  internal  differences  of  opinion  within  the  division 
they  can  be  raised  within  the  County  Specialist  Teaa,  thus  providing  a  fail-safe  aechaniaa. 

3.7  Although  this  syatea  was  devised  for  public  libraries,  I  believe  it  too  could  be  used  equally 
wall  by  an  industrial  concern,  with  (say)  4  separate  sites  each  with  its  own  inforaatlon  centre. 

3.8  The  Library  of  Congress  is  also  using  a  aatrix  manageaent  structure  in  its  current  project  to 
deteraina  whether  optical  disc  technology  can  be  used  for  inforaatioo  prasarvatioa.  In  this  case,  staff 
froa  a  nuaber  of  departaenta  are  also  assigned  to  specific  project  groups  and  are  carrying  out  their  old 
jobs  and  work  oo  the  disc  project.  This  is  a  further  extension  of  the  concept^ and  could  lead  to  a  clash 
of  priorities,  I  stupect. 

6.  PEHT/CPA 

6.1  Progreane  Evaluation  and  Review  Technique  and  Critical  Path  Analysis  are  siailar  procedures  for 
scheduling  work  logically  in  a  coaplex  project.  They  help  to  ensure  that  no  tasks  are  ignored,  and  should 
enable  changes  to  be  asde  when  things  go  wrong.  They  also  enable  the  user  to  deteralne  what  are  the 
critical  activities  that  aust  be  coapleted  on  tiae  if  the  overall  project  is  to  be  finished  to  schedule  and 
how  auch  'slack*  is  available  elsewhere.  A  general  tern  for  this  type  of  procedure  is  'Mstwoik  analyals* 
and  an  introduction  is  given  in  ref  22. 

6.2  Cloke  (3)  gives  a  brief  description  of  the  technique  as  actually  applied  to  the  adaptation  of  a 

building  and  subsequent  reaoval  of  a  library  headquarters  to  it  (Fig  6).  It  is  clear  hero  that  the 
critical  path  is  1  -  2  -  3.  Another  point  to  note  ie  that  activity  1-2,  'adapt  the  building'  which  is 

scheduled  for  24  weeks  actually  coaprises  a  nuaber  of  subsidiary  activities  and  aay  well  have  bean  the 

subject  of  a  siailar  network  diagraa  by  the  contractors.  DRIC  is  scheduled  to  nova  to  Qlasgow  in  1986  and 
we  intend  to  draw  up  a  network  to  cover  this  transfer. 

7.  Manageaent  by  Objectives  (MbO) 

7.1  A  general  introduction  to  MbO  ia  given  in  ref  23.  The  first  stages  of  HbO  are:  firstly  to 

clarify  the  objectives  of  the  organiestiou]  secondly  to  foraulata  strategic  plans  for  aaeting  those 
objects)  thirdly  to  foraulate  tactical  plans  as  part  of  the  strategic  plana;  and  fourthly  to  dmw-ap 
detailed  plans  and  agree  objectives  with  individual  aanagsra.  The  nanagera  analyse  the  key  tasks  within 
their  units  and  show  for  each  key  task  the  perforaance  standard  by  which  the  work  is  to  bo  asaaured.  Tbis 
should  be  quantitative  if  possible  although  in  the  infomation  field  great  cars  has  to  bo  taken  over  this 
point.  For  sxaapls,  1  reesiva  an  SOI  printout  each  nonth  which  contains  perhaps  20  Itaas.  1  find  it  very 
useful,  but  if  the  nuaber  of  itana  increased  to  200  I  would  not  value  it  10  tiMS  as  auch.  In  fact  ay 

ssssssaent  of  its  value  would  diainiah  greatly  as  I  would  probably  not  read  Iti 

7.2  The  fifMl  stages  of  MbO  are  to  agree  what  level  of  output  ia  required  and  to  aonltor  parfomBace. 

It  is  esnential  that  the  objectives  are  not  iapoeed  froa  above  but  are  agreed  in  dlsouaaion  by  the  staff 
coaesmed,  at  all  lovsla. 

7.3  Reference  24  suggoete  potential  uses  of  MbO  ia  libraries  or  infomation  aervleea,  and  an  actual 
application  la  denoribed  in  retsrsnes  23.  This  report,  by  Hall  City  Libraries,  says  that  MbO  does  clarify 
what  one  is  trying  to  achieve,  does  enable  one  to  set  priorities,  to  allocate  the  scarce  resources  of  tiae 
and  noney  accordingly,  and  nsaaure  -  albeit  crudely  -  with  what  degree  of  success  the  ainn  are  being  fblAlled. 


?•**  Th*  report  atarta  with  a  Hat  of  tha  aarrieaa  proridad  and  tha  ganaral  prograaaaa  to  ahoao  ful- 

fllMnt  tha;  eontrlbuta,  a.g.  tha  playgroup  eolloctloa  loan  aanrica  contrlhutaa  to  tha  apaclal  groupa 
aarrica.  Than  thara  la  a  ganaral  atataaant  of  objactiaoa,  a.g.  to  prorlda  aultabla  booka  for  bulk  loan 
to  childran  In  play  groupa  (I  ahould  haaa  thou^t  it  would  bo  to  tha  playgroup  loadara).  rinally,  tha 
objoctlToa  for  aaeh  profaaalonal  aeabor  of  ataff  and  aaeh  apoclallat  dapartaant  ara  llatad,  froa  tha  Chiaf 
Librarian  down. 


7.9  Tha  Chiaf  Librarlan'a  objaetiaaa  ara  not  quantifiad,  but  ara  qualitativo,  aueb  aa  "to  aanaga  and 

doploy  raaourcaa  aa  affoctiaoly  and  aeonoaieally  aa  poaaibla,  by  raalawlng  the  affeetiaanaaa  of  aarrleaa, 
raalowing  expenditure,  controlling  coata  and  rariawlng  parforaanea".  Other  poata  hare  aoae  quantifiad  and 
aoaa  qualltatlao  targata.  For  axaapla  tha  Senior  Librarian,  Landing  Sanrlcaa  haa,  intar  alia,  "to  anpar^ 
▼laa  all  aapacta  of  the  Landing  Taaa  activity  by  regular  taaa  aaetinga  (93  p.a.),  by  racolvlng  regular 
raporta  and  diacuaalng  thaa  with  tha  taaa  (13  raporta),  and  by  viaitlng  aarvlca  polnta  to  aaat  apaclaliat 
llbrariana  on  their  own  ground  (13  viaita)".  Tha  parforaanea  aaaauraa  given  ara  (for  tha  aaotinga) 
baneflta,  (for  the  raporta)  action  arlaing,  (for  tha  viaita)  raaulta. 

7.6  Tha  report  flniahea  with  a  deacription  of  tha  comnity  aarvad,  aoaM  300,000  in  all,  including 

tha  churehaa,  aports  cluba,  achoola,  collagaa  and  univaralty  and  even  a  note  of  tha  nuabara  of  TV  licencaa^ 
for  black  and  white,  and  colour,  133,019  and  1971  raapactlvely  -  it'a  quite  an  old  raportl  Thia  deacription 
allowa  other  library  aarvicaa  to  coapara  tha  level  of  aarvlca  they  provide  to  their  coaaunltiea  with  that 
provided  by  Hull. 

8.  Plannina  PrograaBing  and  Budaatina  Syateaa  (PPBS) 

6.1  Haaon  (36)  aaid  in  1973  that  thara  waa  than  no  acceptable  aathod  for  aaaauring  or  even  aatiaating 
tha  value  of  inforaation  aupplled,  that  a  aathod  for  daaonatratlng  coat-affectivanaaa  waa  the  next  boat  thing 
and  that  in  PPBS  wa  had  tha  nacaaaary  tachniquaa.  PPBS  la  dasignad  to  analyaa  expenditure  in  relation  to 
purpoaa  and  to  ralata  it  to  raaulta  achieved.  Thua  it  followa  naturally  froa  HbO,  and  where  MbO  la  being 
applied  the  inforaation  aanager  will  already  have  defined  hia  unit'a  objectivea. 

8.3  Tha  queationa  to  be  poaed  are: 

a.  What  ara  tha  objectivea  of  the  organiaation? 

b.  What  activitiea  contribute  to  thoae  objectivea? 

c.  What  raaourcaa  ara  devoted  to  each  of  thoae  activitiea? 

d.  What  ia  actually  being  achieved? 

a.  How  ahould  the  raaourcaa  beat  be  uaad  in  future? 

8.3  7?ie  baaie  difference  between  PPBS  and  awra  traditional  budgeting  la  that  expenditure  ia  related 
to  the  purpoaa  for  which  it  ia  baing  apant  rather  than  to  the  reaourcaa.  Thua,  for  iiwtanca,  inataad  of 
aaylng  h(M  auch  waa  apent  on  aalariea,  how  auch  on  aatariala  and  how  auch  on  depreciation  of  aachinaa,  etc. 
tha  coat  of  a  apecific  unit  auch  aa  photocopying  ia  calculated  par  aa  and  than  allocated  to  tha  functiona 
it  aarvaa  auch  aa  technical  enquiriaa,  diatribution  of  raporta,  etc.  In  thia  way  the  true  coat  of  each 
output  can  bo  eatiaated. 

8.4  Haaon  givea  a  Hat  of  poaaible  activitiea  in  an  inforaation  centra  (but  it  ahould  be  noted  that 

he  ia  an  acadaaic  and  doea  not  run  an  inforaation  aervlce  for  a  coapany),  aa  abown  in  Fig  9a,  9b.  Ha  than 
apacifiaa  tha  objective  and  procaduraa  for  each  activity,  aa  in  Fig  9b. 

8.9  The  next  atap  ia  to  calculate  for  each  activity  tha  coata  of  each  elaaent,  including  aatariala 

and  ataff  tiaa.  For  ataff  coata,  it  ia  aufficiantly  accurate  to  uae  an  average  aalary  for  tha  grade  and 
aatiaataa  by  tha  ataff  of  the  percentage  of  tiaa  they  ara  involved  in  aaeh  of  tha  activitioa.  It  ahould  be 
poaaibla  to  croaa-chack  the  aalarioe  and  coata  of  aatariala,  etc.  againat  tha  unit'a  total  coata  in  thaaa 
araaa  aa  ahown  in  a  traditional  balanca  ehaet  or  budget.  It  la  a  aoot  point  whether  overhoada  auch  aa 
heat,  light,  rant,  ratea  ahould  be  added.  I  believe  they  ahould. 

3.6  Thia  approach  will  ahow  aanior  aanagaaant  tha  true  coat  of  each  activity  and  will  alao  anabla 

thaa  to  aea  the  true  aavlnga  that  ahould  ariae  when  the  level  of  a  aarvlca  ia  reduced  or  it  la  cut  out 
entirely.  Another  uae  ia  to  enable  poaaibla  alternative  aarvicaa  to  be  coapared,  both  in  reapect  of  the 

coat  to  tha  inforaation  aarvlca  and  probable  coata  to  tha  uaare,  although  tha  latter  aay  be  difficult  to 

aaaaaa. 

9.  Operational  Haaearch  (OR) 

9.1  The  definition  of  operational  reaearch  given  by  tha  Operational  Reaaarch  Society  of  the  United 
Kingdoa  can  be  auawrlaad  aa: 

'*rhe  application  of  aathoda  of  acianca  to  coaplax  problaaa,  the  diatinctiva  approach  baing  to 
develop  a  aclentific  aodal  of  tha  ayatea,  incorporating  factora  auch  aa  chanoa  and  rlak,  with 
which  to  predict  the  outcoaa  of  alternative  daclalona.  Tha  purpoaa  ia  to  help  aanagaaant 
datamlna  Ita  policy  and  actiona  ecientlflcally". 

It  auat  be  atreaaed  that  it  ia  nacaaaary  to  validate  tha  B€>dal  carefully  or  totally  incorrect 
raaulta  aay  occur.  Two  booka  on  tha  application  of  OR  to  Hbrariea  ara  rafa.  37  and  38.  Both  ware 
publiahad  in  tha  USA  but  one  ia  irritten  by  two  Britona  and  tha  other  la  adltad  by  three  Brltona  and  eoa- 
taiaa  aaay  Brltiah  artielaa,  ao  I  faal  juatifiad  in  quoting  froa  thaa. 


L 
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9.2  An  Mu-ly  •xaapla  of  the  application  of  OR  to  llbrariea  was  given  by  Urquhart  (29)  when  be 

aaauaed  a  Poiaaon  diatribution  for  the  deaand  for  periodicala  and  uaed  it  to  coapare  the  concepta  of  a 
national  landing  library  for  aerlala  and  a  nuaber  of  regional  centres.  It  ahowed  quite  concluaively 
that  the  foraer  would  require  far  fewer  copies  to  ensure  a  9^  availability  on  deaand.  This  work  waa 
used  aa  the  basis  for  setting  up  the  National  Lending  Library  at  Boston  Spa  (now  the  British  Library 
Lending  Division)  and  dateraining  how  aany  copies  of  each  periodical  should  be  held. 

9.7  A  aore  recant  application  has  bean  described  by  Kindle  (K>)i  where  the  aia  was  to  increase  the 

availability  of  books  in  a  university  library.  Two  aaaaurss  of  availability  were  used:  satisfaction 
level  (S),  the  proportion  of  deaanda  which  could  be  satisfied  iaaediately;  and  collection  bias  (B),  the 
proportion  of  the  aost  popular  10)(  of  the  library's  stock  which  were  off  the  shelves  at  a  given  tiae. 

At  the  tiae  the  study  was  undertaken  the  library  issued  nearly  all  books  until  the  end  of  tern  but  United 
the  nuaber  of  books  anyone  could  hold  at  one  tiae.  This  appeared  to  work  well;  there  were  few  con- 
plaints  and  it  did  not  require  auch  effort  in  the  library.  However  a  survey  showed  that  S  was  6C8(  and 
B  and  the  Librarian  said  that  these  figures  were  unsatisfactory  and  should  ideally  be  80!t  and 

20*  respectively. 

9.4  After  discussions  with  other  university  libraries  it  appeared  that  books  were  generally  held 

until  the  end  of  the  loan  period  and  not  then  renewed,  whether  the  period  was  1  week  or  a  whole  tern.  On 
this  basis  a  ccaputer  nodal  of  the  loans  syaten  was  built,  assuaing  a  Poiaaon  distribution  of  requests,  and 
this  was  used  to  analyse  various  different  policies.  The  one  finally  adopted,  which  saened  to  be  a  new 
concept,  waa  to  detemlne  loan  periods  by  popularity.  Soae  10*  of  the  collection  generated  TOe  of  the 
loans  and  these  were  restricted  to  a  one-week  loan  period,  the  reaainder  being  available  until  the  end  of 
tern  as  before.  The  aodel  suggested  that  this  would  give  5  •  86*  and  B  •  8*,  and  the  inpllcations  in  terns 
of  staff  cost  were  not  considered  excessive. 

9.9  The  results  have  bean  very  encouraging.  Total  issues  alnost  doubled,  although  the  student 

population  rose  by  only  29*,  and  there  are  hardly  any  extra  renewals.  It  appears  that  greater  availability 
has  resulted  in  auch  greater  use  of  the  library,  a  very  nositive  gain.  Prediction  of  future  use  of  each 
book  was  based  on  an  analysis  of  past  use  and  this  has  been  found  to  be  successful.  The  Centre  for 

Library  and  Information  Hanageaent  at  Loughborough  is  now  working  on  a  neans  of  predicting  in  advance  the 
level  of  book  use.  A  report  will  be  issued  Jointly  with  the  City  of  London  Polytechnical  soon  (30A). 

9.6  Theoretical  uses  of  OR  in  libraries  are  given  in  ref  27.  The  exaaple  on  p.92  is  an  application 

of  queuing  theory.  If  on  average  19  custoaers  coae  to  an  enquiry  desk  par  hour  and  the  servica  tiae 
averages  out  at  2  ainutes  then  the  probability  of  a  queue  is  only  1/2  and  the  average  tiae  a  custoaer 
spends  in  a  queue  is  2  ainutes,  assuaing  a  Poiaaon  arrival  pattern.  If  the  nuabers  arriving  increase  by 
one  half  to  22.9  per  hour,  the  average  queuing  tiae  trebles  to  6  ainutes,  but  if  the  service  tiae  increases 
by  one  half  to  3  ainutes,  the  average  queuing  tiae  increases  sore  than  four  tines  to  9  ainutes,  showing 
that  queuing  tiae  is  auch  aore  sensitive  to  increases  in  service  tine  than  is  arrival  rats.  However,  it 
should  be  noted  that  the  queuing  tiae  becoaaa infinite  if  either  the  rate  of  arrival  or  the  service  tiae 
doubles. 


9.7  Linaar  prograaalng  and  related  techniques  such  as  integer  and  dynaaic  prograasing  also  have  a 
place  in  the  analysis  of  inforaation  services.  A  theoretical  exaaple  of  the  use  of  linear  prograaalng  is 
given  in  Ref  27,  p.58  et  seq.  It  relates  to  an  Inforaation  centre  that  produces  two  types  of  current 
awareness  service  and  wishes  to  aaxiaise  its  profits.  The  arguaents  are  in  fact  flawed  but  the  principle 
is  clearly  described,  as  is  the  graphical  aethod  of  solution. 

9.8  Two  other  theoretical  and  somewhat  unrealistic  exaaples  are  given  on  p.67.  Both  have  only  two 
variables  and  so  are  aaenable  to  a  graphical  solution.  If  there  are  aore  than  2  variables,  non-graphical 
techniques  are  needed  to  solve  linear  equations,  but  annual  and  computerised  aethods  can  both  be  used. 

9.9  Ref  27  also  diecusses  the  use  of  decision  theory  with  the  aid  of  an  exaaple  relating  to  hypo¬ 
thetical  anlntennnce  agreeaents  for  aachlnery  (see  p.86).  It  suggests  various  ways  of  asking  a  decision, 
aost  of  which  give  different  results,  but  leaves  it  to  the  aanager  to  declda  which  to  use.  The  use  of 
aatheantisal  rigour  in  this  sort  of  situation  tends  to  leave  one  with  the  feeling  that  an  intuitive  approach 
sight  have  been  aa  good. 

9.10  A  very  valid  point  ande  at  the  end  of  this  reference  is  to  tackle  a  siaple  problea  first  to 
evaluate  OR  and  learn  aore  about  its  application  to  a  library  or  inforaation  unit.  But  it  auat  be  a  aean- 
Ingful  problea  so  that  the  iapact  of  the  technique  and  ita  success  or  othsrwlss  can  be  identified. 

9.11  Arms  (31)  describes  earlier  work  by  Horley  which  conalders  two  serviees  with  aarginal  coats 

C^,  and  benefits  B^,  B^.  In  general  it  will  be  possible  to  establish  and  as  for  PPBS,  but  and 
B^will  be  intangible.  However,  if  we  aaauae  C^/Bj^  ^  ^2^^2  decreasing  the  aaount  of  service  2 

and  hence  the  aonsy  saved  can  be  used  to  increased  and  thus  increase  the  total  benefit,  a  process 
which  could  of  course  be  carried  on  (in  theory,  at  least)  until  was  given  up.  The  benefit  then  would 
be  B^  *  KB^  (where  K  (>  1)  is  the  ratio  of  to  C^^/Bj^).  Thus  if  the  overall  sarvloe  is  to  give  the 

asxiaaa  benefit  in  relation  to  costs  the  ratio  of  coots  to  beaoflta  oust  be  the  saae  for  each  subsidiary 
service. 


9.12  rma  this  wo  are  able  to  sake  stataaents  about  ssrvioes  or  aspects  of  aervlees  with  equal  coata 
and  say  that  ruaaing  thaa  in  their  present  way  is  equivalent  to  assuaing  that  their  benefits  are  equal, 
for  instance  it  night  iaply  that  the  value  of  one  issue  of  a  current  auarsnsas  bulletin  ia  squlvalant  to 
that  of  20  o»-lias  aoarches.  Prosontlag  iaplieatiaao  such  aa  this  to  anaagers  say  help  then  to  sake 
better  use  of  their  resourees. 


r*  . 


10.1  This  ^opiCt  which  is  psssionstsly  supported  by  soas  scisntistsi  such  sa  Profssaor  Michis  at 
Edinburgh,  snd  squally  as  psasionstely  denounced  by  others  as  being  of  no  real  ralue,  is  a  branch  of 
artificial  intalligenca.  One  of  the  beat-known  expert  systeas,  MYCIN  developed  at  Stanford  Onivarsity 
and  used  at  a  local  hospital  to  diagnosa  infsetioua  disaaaes  and  racoaasnd  prescriptions,  is  essentially 
an  aid  to  physicians.  It  assuaes  specific  diagnoses,  than  aaka  about  the  patient's  syaptoas  and  physical 
condition,  until  it  can  detemine  with  a  fair  degree  of  certainty  what  he  is  suffering  from.  Another 
well-known  systaa,  allegedly  in  coaaarcial  use,  is  PnOSPBCTOB  which  acts  as  a  consultant  geologist  in 
alneral  prospecting.  Bigger  and  Coupland'a  bibliography  (32)  is  a  good  Introduction  to  the  subject  and 
its  diversity.  An  expert  syatea  is  perhaps  the  technique  aost  likely  to  produce  a  'HOIEX' ,  as  discussed 
by  Vannevar  Buah  (33). 

10.2  Davies  (3**)  has  written  a  short  description  of  expert  systeaa  and  refers  to  other  authors  who 
have  suggested  their  use  as  an  aid  to  helping  on-line  searching  or  the  use  of  on-line  catalogues.  He  is 
sceptical  about  these  possibilities  and  coaaenta  that  it  is  not  obvious  that  it  would  generally  be  quicker 
to  get  answers  froa  a  aachlne  than  froa  a  librarian.  But  if  the  librarian  were  not  available,  perhaps  an 
expert  systea  would  be  of  value.  Daviea  quotes  another  author,  who  has  suggested  that  the  use  of  expert 
systeas  in  tax  law  retrieval  systeas  nay  start  soon. 

11.  Systea  Dynaaics 

This  is  a  coaputer-based  technique  for  siaulatlng  coaplex  interacting  systeas.  It  first  caae  to 
popular  notice  with  studies  by  the  'Club  of  Roae'  on  the  future  of  the  world  (33).  Coyle  of  Bradford 
University  (3^)  has  given  a  good  introduction  to  the  technique  and  Heseltine  (37)  has  suggested  applications 
to  the  Inforaation  world.  A  fuller  report  is  given  in  ref  38.  Heseltine  says  there  are  two  aain  purposes: 
to  clarify  the  structures  and  operations  of  a  systea;  and  to  suggest  ways  of  iaproving  its  behaviour. 
Although  the  second  is  iaportant,  it  is  often  the  first  that  yields  the  aost  useful  results. 

11.2  The  basis  of  systaa  dynaaics  is  an  'influence  dlagraa*  which  shews  all  the  variables  in  the 
systaa  and  connects  thea  by  arrows  indicating  the  direction  of  influence  or  causation,  but  not  the  actual 
flow  of  aateriala.  Other  aspects  to  be  included  are:  'feed  back'  where  the  output  froa  one  itaa  Influences 
an  input  to  the  syatea,  e.g. 'waiting  tiae  for  a  search'  influences  'nuaber  of  users';  and  'control  loops', 
where  the  present  state  of  an  itea  is  coapared  with  the  desirable  state  and  diacrepancias  lead  to  an 
adjuataent  of  another  itea,  e.g.  if  the  search  capacity  is  too  little,  sore  staff  tiae  aay  be  allocated  to 
searching.  Fig  10  is  an  exaaple  of  an  influence  dlagraa  for  the  financial  aspects  of  an  on-line  search 
service.  Feedback  is  shown  by  dashed  lines  and  control  by  dashed/dottad  lines. 

11.3  Heseltine  says  there  is  no  reason  in  principle  why  syatea  dynaaics  should  not  be  used  to  aodel  a 
total  library  or  inforaation  service,  and  it  would  provide  valuable  insights  into  its  operation.  He 
stresses  the  laportance  of  long-tern  planning  in  this  context. 

11.4  Feedback  and  control  are  aodelled  by  aeans  of  aathenatical  equations  so  that  a  conplete  siau- 
lation  of  the  systea  can  be  performed  on  a  coaputer.  An  iaportant  aspect  of  systea  dynaaics  is  to  ensure 
that  the  policies  are  'robust',  i.e.  that  the  systea  will  perforn  in  the  sane  aanner,  although  the  actual 
nuawrleal  values  aay  be  different,  no  aatter  what  shocks  are  delivered  froa  outside. 

11.3  If  the  systea  doesn't  behave  in  this  way,  we  are  entering  the  reala  of  Catastrophe  Theory  (39), 

which  is  not  so  auch  a  aanageaent  technique  as  a  aeans  of  understanding  why  soae  systeas  show  sudden  and 
drsaatlc  changes  in  behaviour,  as  when  a  crowd  suddenly  becoaes  a  rioting  nob.  I  have  found  no  reference 
to  this  topic  in  the  inforaation  field  but  I  believe  that  it  nay  have  soae  application.  For  instance  if 
staffing  is  not  increased  at  a  sufficiently  fast  rate  to  natch  rises  in  denand,  a  service  aay  collapse 
completely.  And  the  saae  is  true  in  present  econoalc  circuastances  if  staffing  or  funding  is  reduced  at 
a  considerably  quicker  rate  than  the  fall  in  demand. 

12.  Simulation  Models  and  Games 

12.1  Simulation  nodela  are  very  useful,  if  constructed  with  sufficient  detail,  for  enabling  a  manager 
to  aake  chaiges  in  his  service,  e.g.  nuaber  of  staff  or  types  of  service,  and  observe  their  effect,  with¬ 
out  having  any  effect  on  the  user.  But  care  must  be  taken  to  validate  the  aodel  thoroughly  on  present 
procedures  and  attempt  to  ensure  that  it  has  bean  constructed  carefully  so  that  it  really  does  reflect  what 
la  likely  to  happen  in  real  life.  A  aodel  of  this  kind  was  built  by  Thoaas  (40).  It  attaaptad  to  siMi- 
late  a  wide  range  of  libraries  and  incorporates  such  features  as  volume  of  items  processed,  loan  periods, 
recall  policies,  frequency  and  duration  of  tasks,  lunch  breaks,  shift  work,  annual  leave,  staff  sickness 
and  moveaent  of  staff  and  their  replacement.  Hanagement  Inforaation  provided  included  histograas  showing 
the  utilisation  of  the  tiae  of  each  library  assistant,  queue  statistics,  time  spent  on  issue  counter  work, 
tables  showing  the  length  of  time  various  transactions  hed  been  in  the  syatea  and  the  tiae  elapsed  in  each 
of  selection,  ordering,  receipt  and  proceasiag.  It  was  even  detailed  enough  to  show  the  average  contents 
of  each  trolley  of  booksl  The  aodel  was  validated  on  an  actual  library  and  was  of  help  to  the  Librarian 
when  he  had  to  decide  how  to  replace  an  experienced  nernber  of  staff  who  had  left. 

12.2  The  aodel  described  by  Kindle  (30)  has  been  developed  further  into  a  gaming  tool  for  educating 
librarians  (41).  The  aim  is  to  teach  then  the  effects  of  different  loan  periods  and  duplication  policies. 

As  wall  as  the  features  aentiened  in  ref.  30  it  now  includes  obsoleacencs  of  books  and  provision  for 
purchase  of  new  ones,  and  can  run  several  years  into  the  future.  It  includes  an  increase  in  the  amount  of 
use  aade  by  each  library  user  as  perforaancs  improves.  Perforaance  measures  given  are  total  cost,  number 
of  issues,  avsilability  of  requested  items,  collection  bias  and  doctiaent  exposure.  The  last  la  a  ns^tive 
exponential  distribution  which  says  that  if  a  book  is  borrowed  for  1000  hours  the  amount  of  use  (exposure) 
will  be  about  3  hours  and  if  the  loan  period  is  doubled  the  exposure  will  be  3^  hours,  beyond  which  it  does 
not  rise.  This  is  an  artificial  aeasure  but  is  probably  baaed  on  reality  since  aost  use  of  text  books  is 
shortly  after  they  are  borrowed  and  Just  before  they  are  retumedl 


12.3  Host  of  ths  chsracterlstlcs  of  the  sodel  are  variables  and  can  be  changed  to  slmilate  different 
situationsi  and  up  to  10  people  can  participate  interactively  at  one  tiae.  Other  gases  that  have  been 
developed  by  Lancaster  University  are  a  book  processing  gaae  and  an  inter-library  loan  gaae. 

12.4  A  different  sort  of  gaae  is  that  described  by  Chapaan  (42)«  in  which  library  staff  play  rolest 
both  as  caricatures  of  library  staff  and  as  difficult  custoaers.  This  helps  to  train  the  jtaff  to  be 
sensitive  to  people  and  sltuationSi  and  atlaulates  discussion  of  possible  laproveaents  both  in  their 
attitudes  and  in  the  services  provided  by  ths  library.  The  use  of  role-playing  should  ensure  that  no 
individuals  believe  they  are  being  specifically  criticised. 

12.3  A  coebination  of  slaulation  and  role-playing  has  been  described  by  Ouy  (43).  It  started  as  an 

atteapt  to  use  the  aovlng  of  Salisbury  City  Library  to  a  new  building  as  ths  basis  of  a  aanagsaent  gaae. 
After  crlticlaa  that  it  was  already  out-dated  because  of  local  govemaent  reorganisation,  a  fictional 
slaulation  was  developed.  It  la  now  such  aore  flexible  and  allows  tutors  to  design  their  own  problems. 
The  essence  is  that  by  playing  rolesin  syndicates,  solving  probleaa,  and  listening  to  others'  solutions, 
the  students  learn  about  aanagement,  deciaion-aaking  and  inter-person  and  group  coaaunication. 


hi  Tschniques 


13.1  I  have  found  only  one  reference  to  use  of  this  technique,  which  is  essentially  a  aethod  of  asking 

predictions  using  a  nuaber  of  experts;  Kensington  (44)  used  it  to  predict  future  changes  of  direction  in 
the  public  library  field.  Twenty  four  professionals  who  had  achieved  a  high  level  of  success  in  the  library 
or  inforaation  field,  or  were  thought  to  have  the  potential  to  do  so,  were  selected  by  a  vote  by  aeabers 
of  the  Public  Libraries  Research  Group.  They  were  then  asked  to  aake  stateaents  about  the  future.  Sosm 
400  were  subaitted,  which  were  reduced  to  230  by  reaoval  of  duplicates.  Each  aeaber  of  the  assessing  teaa 
was  then  asked  to  say  whether  he  agreed  or  disagreed  with  each  stateaent  in  turn,  and  if  the  foraer,  approx- 
laately  when  he  thought  the  change  would  start,  when  it  would  be  taken  up  by  half  ths  nuaber  of  libraries, 
and  when  it  would  be  virtually  coapleta. 


13.2  The  teaa  were  actually  given  3  possibilities  to  choose  froa:  basically  agres;  basically  disagree; 

would  not  happen  before  2003;  three  answers  which  are  not  autiatlly  exclusive.  However,  despite  this 
potential  difficulty  all  the  teaa  aanaged  to  decide  on  only  one  answer  to  each  stateaent,  possibly  irlth 
different  interpretations  of  the  aeaning  of  the  answers. 


13.3  the  stateaents  covered  a  wide  range  of  topics.  Exaaples  are  "Collaboration  aaong  various  kinds 
of  library  will  be  extended"  (result  24,  0,  0),  "Reading  for  entertalnaent  will  disappear"  (1,  22,  1)  and 
"Facsialls  will  be  used  between  libraries  and  callers  with  equipaent.  Personal  callers  will  still  be 
welcoae,  but  aost  contacts  will  be  by  telephone"  (8,  7,  8).  The  last  is  actually  3  stateaents,  not  one, 
which  aay  account  for  the  spread  of  responses. 


13.4  There  are  no  conclusions  in  the  paper  and  I  do  not  believe  the  results  will  help  public  libraries 
such  in  their  future  planning. 


13.3  this  was  not  a  true  Delphi  experiasnt  since  there  are  noraally  3  or  4  rounds,  with  each  respondent 
being  told  the  ranges  of  responses  froa  the  others  or  that  he  can  change  his  views  if  he  wishes.  I  have 
grave  doubts  about  the  value  of  Delphi  generally  and  would  welcoae  exaaples  where  Its  predictions  have  later 
been  eonfiraed. 


14.  Bradford's  Law 

14.1  Bradford's  Law  was  first  enunciated  in  1934  (43).  It  has  two  foraulations  which  have  since  been 
shown  to  differ.  The  theoretical  one  is, "If  scientific  journals  are  arranged  in  order  of  decreasing  pro¬ 
ductivity  of  articles  on  a  given  subject,  they  aay  be  divided  into  a  nucleus  of  periodicals  sore  particularly 
dsvotsd  to  the  subject  and  several  groups  or  cones  containing  the  saae  nuaber  of  articles  as  the  nucleus, 
when  the  nuaber  of  periodicals  in  the  nucleus  and  succeeding  cones  will  be  as  1  :  a  t  a^:  ....".  The 
graphical  foraulation  was  a  plot  of  the  cuaulative  total  nuaber  of  articles  R(n)  against  the  logaritha  of 
the  nuaber  of  periodicals  (log  n),  which  was  very  nearly  a  straight  line,  after  an  initial  curve.  The 

two  foraalstiona  can  be  shown  to  be  equivalent  to: 

R(A)  m  j  leg  (a/m  *  1) 

R(n)  ■  k  log  (n/t) 

respectively,  where  j  ^  k  and  s  ^  t.  Wilkinson  (48)  has  tested  the  foraulations  on  4  different  topics  and 
concluded  that  ths  graphical  foraulation  aost  closely  fits  the  observations. 

14.2  Brookes  (4?)  has  suggested  an  interesting  use  of  the  'Law*  to  predict  the  nuaber  of  periodicals 
required  to  cover  a  given  fraction  of  a  subject  area  or  of  a  search,  or  to  dstsmine  which  periodicals  an 
Inforaation  service  should  subscrlbs  to  and  which  it  should  obtain  froa  a  national  service  for  individual 
articles  as  required.  He  used  the  graphical  foraulation. 

14.3  To  finish  with  an  article  froa  the  USA,  Drott  (48)  has  carried  out  a  considerable  study  of  ths 
accuracy  of  the  law  and  eonfiraed  that  all  the  searches  invsstigatsd  fitted  the  graphical  foraulation  very 
closely,  with  very  strong  eorrslations  between  k  and  tbs  total  nuaber  of  articles  retrieved  and  t  and  the 
nuaber  of  journal  titles  retrieved.  So  the  theoretical  usss  proposed  by  Brookes  any  have  soae  practical 

value. 


15. 


JOBCllflOB 


13.1  This  pspsr  hss  coversd  a  wida  field  very  sketcbilyt  because  of  llsltatlons  of  tlae  (to  prepare  It) 
and  apace  (to  be  a  reasonable  length).  It  has  attaaptad uto  give  a  flavour  of  work  In  the  last  10  years  In 
the  UK.  -One  aspect  has  been  noticeable.  '*  Host  of  the  theoretical  studies  have  baon>earrled  oat  by 
ecadealos  or  hsllb  staff  and  the  practical  applications  described  have  aostly  been  in  the  public  library 
field,  b.  1  hove  found  vary  little  free  governaantal  or  Industrial  sources.  UhyT 
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I  The  paper  reviews  methods  of  documenting  and  tracking  contract  requirements  and 
•deliverables  from  the  Inception  of  a  project  through  its  completion.  One  specific  sys- 
•tem,  the  Technical  Information  Monitoring  System,  will  b«f discussed  in  detail.  Emphasis 
is  placed  on  the  tracking  of  deliverables  in  the  form  of  technical  reporting  require¬ 
ments  for  research  and  development  contracts  for  the  U.  S.  Department  of  Energy.  In 
addition,  the  paper  concentrates  on  the  application  of  new  technologies  to  improve  pro¬ 
ductivity  and  reduce  overlap  in  energy  research  and  development  and  to  enhance  contract 
documentation  and  accelerate  the  dissemination  of  contractor  research  and  development 
reports  and  technical  information. 


The  primary  mission  of  the  U.  S.  Department  of  Energy's  Technical  Information 
Center  is  to  collect,  organize,  and  disseminate  as  appropriate  the  results  of 
Department-funded  research  and  development  in  all  technical  areas  including  defense, 
nuclear,  and  other  energy-related  fields.  We  accomplish  this  mission  largely  through 
the  computerized  processing  of  descriptions  of  Research  in  Progress  and  through  the  pro¬ 
cessing  and  announcement  of  technical  reports  that  are  published  as  a  result  of  research 
and  development  projects. 

Although  we  are  a  part  of  the  Department  of  Energy,  over  57%  of  our  budget  is 
defense  oriented.  In  addition,  in  1982  approximately  20%  of  the  unclassified  and  virtu¬ 
ally  100%  of  the  classified  citations  processed  at  the  Technical  Information  Center  were 
defense  related.  As  a  result,  we  have  many  technical  information  interests  in  common 
with  the  AGARD  Technical  Information  Panel. 

To  understand  the  management  controls  on  contract  documentation,  we  must  examine 
the  contracting  process.  In  the  Department  of  Energy,  the  two  basic  types  of  contracts 
are  the  single,  or  nonintegrated ,  contracts  and  the  integrated  contracts.  Each  con¬ 
tracting  system  is  covered  by  a  separate  set  of  rules,  regulations,  and  authorities. 
Integrated  contracts  are  the  large  umbrella  contracts  that  the  Department  negotiates 
with  corporations,  primarily  for  the  operation  of  government-owned  national  laboratory 
facilities,  national  museums,  and  research  centers.  The  integrated  contracts  are  nor¬ 
mally  mission  oriented  with  several  layers  of  tasks  and  subtasks  defined  for  each 
project  within  the  mission.  On  the  other  hand,  nonintegrated  contracts  normally  are  in 
one  specific  research  area  and  are  limited  in  scope. 

The  nonintegrated  contracts  require  two  forms  that  are  directly  related  to  contract 
documentation.  The  first,  "Notice  of  Energy  RD4D  Project"  (Appendix  A),  reports  on 
research,  development,  and  demonstration  projects  in  progress  and  is  sent  directly  to 
the  Technical  Information  Center  to  be  included  in  the  Research  in  Progress  Data  Base. 
The  second  form  is  "Reporting  Requirements  Checklist"  (Appendix  B),  which  details  all 
deliverables  required  by  the  contract,  including  technical  information  reporting 
requirements.  Deliverables  include  all  tangible  items  that  must  be  delivered  to  the 
Government  as  a  result  of  the  contract  work.  In  the  case  of  research,  most  deliverables 
are  in  the  form  of  technical  reports.  This  form,  listing  deliverables  required,  is  sent 
to  Department  Headquarters  where  it  is  entered  into  the  Procurement  and  Assistance  Data 
System,  a  data  base  containing  administrative  information  about  all  Department  con¬ 
tracts  . 

Under  an  integrated  contract,  each  task  is  reported  through  the  program  official 
who  administers  that  particular  part  of  the  contract.  Each  project  supervisor  must  sub¬ 
mit  annually  a  Field  Task  Proposal  (Appendix  C)  that  details  the  scope  and  funding  of 
the  task.  The  Field  Task  Proposals  are  sent  to  the  Headquarters  Program  Manager  vi„  the 
Technical  Information  Center,  where  the  Information  is  captured  and  entered  into  the 
Research  in  Progress  Data  Base. 

In  addition  to  the  Research  in  Progress  Data  Base,  the  Technical  Information  Center 
maintains  several  other  data  bases  that  are  related  to  contract  documentation.  Among 
the  most  important  of  these  data  bases  are  the  Contract  Number  Authority,  the  Reports 
Holding  File,  and  the  Tracking,  Resources,  Analysis,  and  Control  System. 

The  Contract  Number  Authority  is  a  data  base  of  all  Department  of  Energy  research 
and  development  contracts.  The  authority  is  updated  monthly  by  tape  from  the  Headquar¬ 
ters  Procurement  and  Assistance  Data  System.  This  Information  supplements  other  data 
input  at  the  Technical  Information  Center  which  are  related  to  the  receipt  of  deliver¬ 
ables  in  the  form  of  technical  reporting  requirements.  Currently,  we  are  tracking  over 
20  000  research  and  development  contracts  in  the  Contract  Number  Authority.  The  actual 


data  base  is  broken  into  three  related  files  containing  a  total  of  bl  separate  data 
fields.  Representative  fields  include  the  following  data  elements: 


Contract  Number 
Award  Date 
Award  Amount 
Description 

Technical  Representative 
Award  Administrator 
Senior  Investigator 
Project  Manager 


Corporate  Name 
Corporate  Division 
Corporate  Address 
Dunn  ana  Bradstreet  Number 
Several  Phone  Numbers 
Reporting  Requirements 
Last  Date  of  Change 
Reporting  Requirements  Met 


The  present  Contract  Number  Authority  is  the  third  generation  of  this  data  base. 

The  first  version  was  a  combination  of  Fortran  and  Assembler;  the  second  was  a  Data  Base 
Management  System  interfaced  into  Assembler;  and  the  present  version  is  on  a  Data  Base 
Management  System  in  its  entirety. 

The  Reports  Holding  File  is  a  data  base  of  all  reports  held  by  the  Technical  Infor¬ 
mation  Center  which  were  received  after  1976.  This  is  a  second  generation  data  base 
designed  entirely  on  a  Data  Base  Management  System  and  searchable  by  practically  every 
data  field.  The  original  version  was  written  in  Fortran  and  could  be  searched  only  by 
the  report  number. 

The  Reports  Holding  File  currently  contains  information  on  almost  300  000  reports, 
the  majority  of  which  are  Department  of  Energy  reports  published  as  a  deliverable  on  a 
Department  research  and  development  contract.  Owing  to  the  physical  size  of  the  data 
base,  the  data  base  is  broken  into  four  Identical  files.  Each  entry  in  the  data  base 
contains  24  fields.  A  representative  sample  of  the  data  elements  in  each  field  is  as 
follows: 


Report  Number  Availability  of  Report 

Contract  Number  Number  of  Copies  Received 

Department  of  Energy  Accession  Number  Classification 

Date  of  Report  Origin 

The  Tracking,  Resources,  Analysis,  and  Control  System--known  more  simply  as  the 
Report  Tracking  System--is  a  combination  of  human  interfacing,  hardware  technology,  and 
computer  data  bases.  This  system  permits  Department  contract  officers  and  management  to 
obtain  data  instantaneously  on  any  technical  information  contract  deliverable.  Also, 
the  system  permits  the  computer  to  produce  management  control  and  documentation  reports 
giving  the  location  of  any  deliverable  for  a  technical  information  contract,  provided 
the  deliverable  is  in  the  Technical  Information  Center  processing  cycle. 

The  basic  concept  of  the  Report  Tracking  System  is  to  assign  a  unique  Department  of 
Energy  accession  number  to  each  report  deliverable  and  to  use  this  number  to  track  the 
deliverable  through  the  system.  When  each  contract  deliverable  arrives  at  the  Technical 
Information  Center,  we  put  the  document  in  a  folder  with  a  label  that  is  coded  in  the 
universal  optical  recognition  format.  At  the  same  Lime,  we  establish  which  of  several 
standard  routes  this  particular  document  will  follow.  Then,  the  document  moves  from  one 
processing  station  to  another  (potentially  20  different  functions),  and  the  location  of 
the  document  is  tracked  as  follows.  At  each  station  a  bar-code  reader  consisting  of  a 
ruby  wand  and  an  asynchronous  ASCII  character  generator  transmits  the  code  on  the  label 
to  the  host  computer  through  a  multiplexer.  The  multiplexer  generates  a  time  stamp  and 
a  station  identifier  that  is  passed  to  the  host  computer  along  with  the  information  gen¬ 
erated  by  the  bar  code  reader.  Software  in  the  host  computer  generates  a  data  base 
record  that  is  updated  to  the  Document  Tracking  Data  Base.  From  this  update  procedure, 
several  important  determinations  can  be  made  concerning  the  status  of  the  document  being 
tracked.  The  first  determination  is  the  real-time  location  of  the  document.  Since  a 
predetermined  standard  route  is  already  associated  with  the  document,  we  can  also  deter¬ 
mine  whether  the  document  is  staying  on  its  assigned  route  and  whether  any  stations  have 
been  missed. 

Although  each  of  the  preceding  systems  is  a  stand-alone  entity  within  Itself,  the 
systems  use  common  terminology  and  syntax  and  have  been  designed  to  Interrelate  with 
other  systems  so  that  control  of  contract  documentation  is  integrated  into  the  overall 
Technical  Information  Center  technical  information  management  function.  The  name  we 
have  applied  to  this  concept  is  the  Department  of  Energy  Technical  Information  Monitor¬ 
ing  System.  I  would  emphasize  that  the  monitoring  system  Itself  is  not  a  data  base  or 
even  a  stand-alone  system.  It  is  rather  a  concept  of  the  relationship  and  the  integra¬ 
tion  of  the  individual  data  systems  of  the  Technical  Information  Center  which  make  moni¬ 
toring  of  technical  information  contracts  a  reality.  The  Integration  of  this  concept 
with  other  services  at  the  Technical  Information  Center  makes  possible  several  extremely 
useful  functions  for  the  Department.  First,  by  periodically  examining  the  technical 
information  reporting  requirements  for  contracts  which  are  in  the  Contract  Number 
Authority,  we  can  determine  the  deliverables  that  are  due  at  the  Technical  Information 
Center.  In  turn,  if  we  examine  the  type  of  deliverable,  i.e.,  monthly,  annual,  or  final 
technical  report  or  Notice  of  Research  and  Development  in  Progress,  the  software  enables 
us  to  check  the  Reports  Holding  File  and  the  Research  in  Progress  files  and  to  determine 
delinquent  deliverables  for  each  contract.  In  addition,  checking  the  Contract  Number 
Authority  for  the  responsible  program  manager  gives  us  the  proper  official  to  be  noti¬ 
fied  of  the  delinquencies.  Appendix  D  shows  a  typical  delinquent  report. 


Another  tool  of  the  monitoring  system  is  an  online  query  program  that  permits  pro¬ 
gram  managers  to  query  the  data  bases  from  several  perspectives:  to  establish  which 
reports  have  been  printed  from  each  contract;  to  determine  which  contract  produced  a 
specific  report;  or  to  obtain  any  other  information  concerning  contract  documentation 
that  will  be  useful  to  the  project  manager.  Appendix  E  shows  a  typical  terminal  session 
in  the  query  system. 

By  designing  an  Interrelated  set  of  data  bases  and  files  for  contract  documenta¬ 
tion,  we  have  gained  several  other  fringe  benefits  for  our  main  processing  system.  The 
technical  results  of  research  and  development  projects  can  be  bi bl iograph ical ly 
described,  abstracted,  and  indexed  and  ultimately  can  be  announced  through  the 
Department's  technical  abstract  journals  and  also  made  available  for  online  searching  on 
the  Department's  Bibliographic  Energy  Data  Base,  which  contains  the  world's  largest  col¬ 
lection  of  citations  of  international  energy  research  and  development.  Several  controls 
can  be  placed  on  the  data  processing  cycle  to  ensure  accuracy  of  the  data  before  they 
are  released  to  the  user  community.  For  example,  each  contract  number  in  the  biblio¬ 
graphic  stream  is  validated  against  the  Contract  Number  Authority.  Each  Department 
accession  number  and  report  number  is  validated  against  the  Report  Tracking  System.  In 
addition,  the  design  cf  the  Contract  Documentation  System  has  permitted  us  to  design  an 
Incremental  Input  System  for  the  bibliographic  data  which  permits  a  relational  defini¬ 
tion  of  the  bibliographic  data  to  information  in  several  of  the  Technical  Information 
Monitoring  files.  As  a  result  we  make  significantly  more  efficient  use  of  personnel, 
obtain  more  accurate  data,  and  virtually  eliminate  the  redundant  keying  that  Inevitably 
creeps  into  a  complex  data  processing  system. 

Now  that  we  have  examined  the  management  of  contract  documentation  from  the  govern¬ 
ment  perspective,  we  need  to  review  the  management  of  contract  documentation  from  the 
industry  perspective. 

The  Technical  Information  Center's  responsibility  related  to  the  management  of  con¬ 
tract  documentation  by  industry  is  the  oversight  and  appraisal  of  contractor  and  Depart¬ 
ment  technical  information  functions.  The  primary  objective  of  this  program  is  to 
ensure  that  the  Department’s  technical  information  is  being  documented,  collected,  con¬ 
trolled,  and  disseminated  in  a  manner  that  enhances  the  Department's  multibillion  dollar 
annual  research  and  development  effort.  The  primary  appraisal  methods  are  onsite 
reviews  and  statistical  comparisons  of  the  Information  products  of  the  organizations 
performing  work  for  the  Department.  The  various  automated  systems  previously  discussed 
provide  an  abundance  of  statistical  data  that  benefit  the  appraisal,  contract  manage¬ 
ment,  and  program  management  by  the  responsible  Department  officials. 

From  the  contractor's  perspective,  contract  documentation  and  contract  management 
are  major  efforts  because  of  the  previously  mentioned  reporting  systems  for  contractor 
information  and  the  fact  that  a  great  deal  of  the  contractor's  efforts  is  performed 
under  subcontract.  Accordingly,  the  Department's  contractors  utilize  many  of  the  same 
technologies  used  by  the  Technical  Information  Center.  Online  contract  management  and 
technical  information  data  bases  are  commonplace  at  major  contractor  sites. 

Most  contractors  maintain  a  separate  staff  organization  to  manage  the  contract 
administration  function.  The  contract  organization  is  normally  closely  aligned  with  the 
financial  organizationi s )  and  uses  many  of  the  same  Information  systems,  l.e.,  finan¬ 
cial,  planning,  production  statistics,  etc.  Since  technical  information  is  the  primary 
deliverable  under  a  research  type  contract,  the  technical  information  function  is 
usually  performed  by  a  completely  separate  organization  consisting  of  a  technical  infor¬ 
mation  department  and  associated  library.  After  the  contract  management  staff  has  exe¬ 
cuted  the  contractual  agreements  and  has  incorporated  the  appropriate  technical  informa¬ 
tion  reporting  requirements,  the  technical  information  department  is  responsible  for 
ensuring  that  technical  information  systems  and  procedures  are  followed  within  the 
organization  and  that  the  contractual  requirements  pertaining  to  technical  information 
are  satisfied. 

Another  essential  function  of  the  contractors'  technical  Information  departments  is 
the  operation  of  the  technical  libraries.  The  libraries  form  the  nucleus  of  the  flow  of 
research  and  development  information  among  researchers  of  the  same  organization  and 
serve  as  the  primary  interface  with  the  centralized  technical  information  system  of  the 
Department.  The  Technical  Information  Center's  data  bases  are  normally  accessed  through 
the  libraries  of  the  research  contractors,  and  many  of  the  technologies  applied  at  the 
Technical  Information  Center  are  developed  in  coordination  with  the  libraries. 

The  high  technology  systems  that  have  been  developed  not  only  provide  a  sound  basis 
for  the  appraisal  of  the  Department's  technical  information  function  but  also  provide 
contractors  with  the  mechanisms  to  manage  their  own  contract  and  technical  information 
functions . 


In  summary,  by  careful  planning  of  contract  administration  and  by  taking  advantage 
of  hardware  and  software  innovations,  the  Department  of  Energy  has  been  able  to  imple¬ 
ment  a  system  that  answers  both  the  needs  of  local  management  for  monitoring  all  aspects 
of  processing  technical  Information  contract  deliverables  and  the  needs  of  Headquarters 
program  management  to  properly  monitor  all  technical  information  aspects  of  contracts. 

In  addition,  by  careful  consideration  of  the  relationship  between  the  contract  documen¬ 
tation  and  bibliographic  processing,  we  have  been  able  to  design  a  truly  integrated  sys¬ 
tem  with  significant  savings  in  manpower  and  money. 
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yyitn  the  number  I  and  proceedm.^  .n  teouence.  rntt 
nu‘*’0#e  wi"  start  over  at  •'O'*  at  tne  oedinnme  «>*  each 
Utcai  year. 

^  hit  loace  It  *•>»  'ufiite  ute  to  a»t<x  late  tne  tati>  eom  pro 
jecti  mciijded  m  the  Prodren'/ftroiect  Management  $yt*e'*> 

Trie  mootn,  day,  ana  year  on  erhten  ff»e  tatu  form  it  pre- 
pared  for  tub  rnittton  tor  readooa'  tert .  fi  ir  esampie 
04-01  90 

A  nurrieer  tvhu  may  b«  attrgned  by  me  contractor  for 


Item  ;  A  descriptive  title  of  tne  tath  betng  oroooted 

Item  9  The  title  <>»  me  e..>rfc  oecnadc.  i*  any.  imith  wr»i<h  me  t«t»« 

It  attociated 

Item  9  f  he  Budget  arid  Reporting  Code  m  accordance  with  the 

H81M  cieuiOcadon  set  forth  m  the  Account. ng  Proct.cei  a'>a 
Pfoceduret  Handboo* 

■  urn  10  The  tlJ't  and  etlimated  completion  dale  o'  me  propoteo 

talk  i  ite  a  iwo-numertcai  'ormai  'or  rnontt.  day.  and  year . 
for  enample  tO  01  90  ^  or  tatkt  .nitiated  'or  an  mde'intie 
period  o'  time,  me  completion  date  triouid  oe  mown  n 


performed,  |r^e  city,  me  Stile,  and  tr-e  Jip  code  Ai  en  the 
talk  it  being  performed  by  me  lead  contractor  retpcjntioie 
'or  the  work  package,  thit  irtformatmn  it  only  entered  1' 
trie  work  It  perfornied  at  a  location  ditterent  than  me 
cuntraclor't  main  facility  ^or  ofter  confractor't  wrio  are 
per'urmittg  a  tatk  at  a  tubcontroctor  on  the  work  package, 
me  work  tocaiion  mould  be  completed  m  an  c atet 

Item  lb  (r'dicata  by  a  check  mark  w'leti'er  tne  tatk  it  included  m 
the  m.>f|  recent  Inititutionjl  Ptart 

Item  1  r  indicate  by  a  check  mark  wriether  irte  tarn  n'clndet  f'c 
<urniinitig  o'  any  management  lervicet  ef'rrrit  at  defined 
by  D4li  Order  |  370  I  ittued  Ob-OS  79 

Item  19  A  detcriDtion  o'  the  tatk  m  ?00  wordt  or  lett.  highi.  .  .g 
t'.e  purpote,  me  techiticai  approac'i  icr  be  taken  ..nd  me 
relation  n*  t»«  at  to  me  work  package 

I ie-<-  19  T 'le  iigr\aiurF  nf  tne  c or' tractor  lepreventati ve  reto onp 
Oie  'or  f'le  tatk  and  tne  a.,Te  u*  tubniitt.on  are  In  be  en 
•eredr'eie  wr'en  'he  tatk  it  tubmi  1  tad  at  an  mvpie'ncr'iat'on 
plan  <<>r  approval  *■>'  eiecul'  n. 

itert.  ^0  The  peta-i  att  A  hmen it  date ' .bed  bei ow  are  t o  be  c  om 
pirteo  '*  b'ey  aie  iteceitary  to  unpert'anoing  or  will  en 
riance  me  latv  piooutai  Any  attachmentt  occompanyrng 
me  'orm  thnuid  be  indicated  by  checking  me  appropriate 
O'ocvv  o'  f'e  'orm  Cach  attachment  page  mould  include 
th#  cerntfictO'  I'iihe.  werf  Package  number,  tatk  number, 
any  revtinn  m/rhber,  me  date  prepared,  and  the  conjrjcto' 
nutr'oer.  Tt'eJiOE  work  package  manage*  imay  tpeti'icany 
'egntit  the  ccr^'pieimn  any  or  an  o*  the  atiac»'me"tt, 

a  facility  Reouirementt  1'  eaecuiipn  o'  the  wpas  wurk 
package  or  tatk  proootai  reounet  the  u»f  o'  eaitimg  o> 
approved  propntec  'atiiiiiet,  onehy  devenbe  the 
regoired  ute.  and  location,  with  attonaied  grott  tauare 
footage  ano  impact  on  tiie  utii<ty  tetvicet  by  'itcai  year 
<r>  wrtich  the  tetk  begin)  gno  each  twbteouent  'ik  a*  yts' 
duiing  the  anticipated  ii ft  o'  the  wpas  tatk  F acii> ty 
needs  will  be  viewed  m  conttat  o'  overall  nfe  piartn.ng 
a  I'd  u  I'll  7  at  ion  and  aapietveo  m  teimt  o*  tPoce  t-.,nf  r.on  , 
e  g  .  o'frce.  storage  tPece.  site  uiintiet,  roeat.  etc 

b  Pubticgt'ont  I  itt  *11  Dubi'cationt  pertaining  to  me  task 
that  have  been  issued  o'  presented  durmg  the  prior 
'itca'  year  Prov>ae  tne  title  or  tubie<t  and  pianrted  date 
o'  Public  at' on  o'  an  loP'c  ai  reoor  tt.  o»ei  me  life  c’  me 
task  Periodic  progretk  reports  are  to  be  listed  m  this 


c  Pur  pu  te.  Provide  me  leatonf  t)  lor  me  task  md  I  he 
cibitctives  mat  wii’  accomplish  the  stated  Pu'Dine  The 
oOtect'vett)  thoii'd  be  the  tingie  n.^ett  levei  oi  meotur 
ab>e  ach  evemem  that  <.an  serve  at  a  c  men  on  fo' 
attesting  the  tucceu  or  'anure  o'  me  task 

d  Bac k grour'd  Present  a  bne'.  n-ttoricai  overview  o'  the 
task  or  previiMit  work  or  iheo'iet  that  have  led  lu  the 


Item  1 1  inter  me  name  o*  the  contrac  to»  urga»t»/anon  letoonsib'e 
for  me  fifk 

Mem  1  2  When  known,  the  lead  Contractor  should  er«ler  a  three  letter 
code,  os  carried  on  Procurement's  vendor  Name  f  iie.  lOen 
lifying  the  contractor  organi/eiion  which  win  be  eaecuting 
me  specific  tatk  if  tne  contractor  Is  r'ol  or*  tn#  nia,  me 
nijmoef  ■•999’‘  ihouid  be  ertfered  by  i'»e  wo»k  package 
mana^r 

Item  13  The  njme  and  FTS  phon#  number  of  me  contractor  person 
retpontibte  lor  me  control  and  monitoring  o'  me  task 

Item  14  The  njmefst  o'  'he  contractor  persontsl  resp.ms'twe  for 
me  technical  Orogrest  and  or-nievert'eni  on  m*  task 

Item  15  The  specific  location  «  me  mofoniv  o' the  w<>rk  is 

per'ormad,  including  hf  foe  illlv  In  Which  th#  work  it 


•  Approach  i  a  pi  am  the  rnanageme-'f  cont'oit  ana  H4D 
methoOo'  ogv  that  win  be  employed  to  evecute  the  task 
in  all  fiscal  yean 

'  Technical  Progress  Atlech  the  latl  Technical  Piogreti 
Report  ■'  required  bv  me  CX)E  piog'am  AHo.  aevribe 
me  technical  progress  m  gv  j  it ne  last  c  oi"piete  '>Kai 
year )  and  ee pec  ted  pr  ogreti  by  yee'  'or  B'c  ^ .  8  v  - 1 , 
and  BV. 

9  future  Accompiishmentt  DeK’ibe  any  anticipated 

ber>e'its  mat  will  ocr  rue  1  me  future  whKh  a'e  aitriou 
(epie  lo  me  task 
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"  H»aiiQniwtot  ^9  mwt  PruKctt  P»ow*o«  «  <)•»>.  Mption 
o*  *nv  'aiAttontntiH.  int«<r«i«tion»*'ipt  <»t  (}«t>cn<]enci«i 

wnic^  tn*  tMk  «<tr<  oth«<  r  •a*r«iiv  (unMd 

DtOfVCtl  O'  Ac«4i  ot 

•  Enwitonrr>4otat  AM4Mfr-»«>t  in  A4.C of dAnc*  »v.|f>  !«• 
Natri>rt4l  (  n«<ionm*ntA'  P'Micy  l  •>*  1  9b9.  OAMf  ib* 
tr>a  lon^iarm  and  ino«t  ta""  ooianiiai  imoactt  and 
aifacli  of  lba  tat^  upon  tna  a< myatant 

I  LMplanatiO'<  Qi  Miiaitonaa  tif  aPPflcaWa)  Adaianada*- 
pianaiion  of  (na  miiattonat  ptaMniad  on  t^a  ta<  ond 
pav*  '>*  ff'*  fati>  O'opotai  ota'n  26)  tA<Miid  b*  <}'«a'<  f  <>• 
Dane  raiaafen.  ir>c  o'viy  •'viiattona  ntay  d#  tna  tupenit 
non  «i  a  vaaxy  pro9faat  <aPo<i 

k  2BB  Oatan  Aitaen  vatuoatad  bwdaattn^  ■''•oin^ation 
in  ina  format  tpac i  bad  o v  t^a  pfo^fam  for  tnoaa  pro 
grami  raou'iin^  fitit  irtput 

'  Qtftar  Any  omar  attacbmania  anouid  ba  tpatifiad  m 
tba  ipaca  O'ov>dad  i>n  tna  laia  form 

Paaa  2  of  tba  f  orm  Cjanarai  Haadar  information  on  iOi»  pa^ 
d'ooid  D#  tiiiad  in  aa  it  aOpaa>«  on  pa^a  1.  For  ma  Bv  )  eoiu'on, 
manpowar  and  doliaf  mformaiion  mutt  Da  cofftittant  with  proaiam 
fuidanca  wnan  antarad  m  tna  "Pra«<Mnt*i'‘  column  A  ravitad  ra 
quati  may  ba  tubmi  tiad  undar  (oa  "Ftayitad"  column  by  I  Tna 
‘Autnori/ad'*  column  it  not  compiatad  umaat  raouattad  by  tna 
Pfoqram  wnan  tna  wufk  pachaoa  i$  appro«ad  and  fundt  nava  t>aan 
autnoruad 

I na  fitcai  yaa'  naading  davg  ationt  on  paga  2  of  tna 

WPAS  lata  form  are  datmad  Oaiow  Tna  raiat'ontn.p  batwaan  tna 
vaart  It  iiiuti'atad  m  tna  labia  baiow 

pfiof  Yaart  f  or  tatut  raiatad  to  t'ro,ai  it.  mformatio''  *ur  ail  poo* 
yaaa  m  wnKn  wo'h  nat  bean  parformad  mutt  ba  pio»»dao  to  anow 
total  O'oiaci  coil  and  omat  mtormati.m  to  ba  eaicufatad  Tnit 
column  It  optional  and  tnouid  ortiy  oa  comoiaiad  wnan  rapuattad  by 
ma  program  m  tna  program  oiodartca 

BY  2  (Patt  Yaar)  Tna  fttc a>  vaar  tmmad'aiaiy  ora<.ad>»g  tn#  currant 


Tna  fiKai  yaar  immad<aiaiy  oracadmg  i' 


ev  {Budgat  Yaar)  Tna  fitcai  yaai  tor  wni^n  attimatot  art  tuba 
pratanfad  toCongratt 


CALtNOAR  ve  AR  THAT  OOC  PRI  PARFO  BOOOf  T  tBY) 


iiam  2i  wnan  raQuatiad  by  tn«  work  paetcaga  managar.  attimata  ina 
total  oparating  (including  invantonat)  and  aquipmant  oOM 
gaiioni  and  cutti  for  four  additional  yaan.  batad  on  con 
ttani  (not  inaa(ad)  uoiiart  for  ina  budgat  yaar  ana  guidanca 
providad  by  tna  DoC  program  For  tatkt  wrt.cn  tuopon 
DOT  proiac  tt  and  nai«  a  tcnaduiad  ano  data,  ma  miait  lo 
tom  Plata  ma  tatii  for  an  vaan  bay  ono  ma  atiimaiat  gvan 
lo'  tna  four  additional  yaart  mould  ba  providad 

7C  ^'1  r  I'qn  f!>  ai  ‘  ~  'attonat/pr oduc (  dauvarabiat  nacattary 
•  or  cnmpiation  of  ma  latk  mould  ba  antarea  m  irc*  "Muo- 
tiona  SchaOuia  ’coiumn  Tna  daiat  (munit.  and  vaa'i  on 
w''<cn  niiiattonat/  oairvarabiat  ara  proi»ctad  for  tiari  ana 
<  Ltmpieiiun  tnouid  Da  antared  unoar  me  'P'opotad  Sena 
diiia"ioiumn  Tha  "Autnon/ad  Scnaduia'’coiu>nn  wrii  ba 
CU'xpiaied.  '•  raouetlad  by  me  work  packaaa  managar  wr^rr 
fundt  nava  Da«n  aumonrad  Batad  or'  ma  aii>xa!<on  o' 
lunat.  antet  irea  Oalat  for  tna  planned  tta't  and  COn'piaNui' 
of  tna  retpactiva  muationat/daiivarabiat  wrtan  rrqi.atiea 


FY  igso  F  Y  ig») 

FY  ig«|  f  Y  i9®2 

FV  igd2  f  Y  198  J 


CALF  NflAM  vr  AM  TtiAT  CONf.RI  SS  CONSlOf  »S  BUO<.(  T  tBY) 

Irani  2 1  I  latignata  bgurat  'or  partonnai  tijtftng  in  fuU  iirna  aquiva 
lant  parton  yaart  (at  dafinad  m  DOT  Manual  cnaplar 
MOD  f  n tar  tna  numbar  fo*  tciant.fu  anp  otnar  direct  oar 
ton  yaart  for  aa<n  cotumn 

Hem  22  t  nfar  (na  atfimatat  for  'otaf  obfrgaliortt  ano  total  tot  tt  par 
yaar  Tnit  mould  metuoa  any  invortlortat 

iteni  2  )  f.  mar  tna  total  etfimatad  ribirgafr<»'t  artd  cottt  of  aquip 
manf  di'acfty  raiaiad  lr>  rn#  rata  par  yaar 

ll*'”  .’8  Utfiff  Lottt.  Soar#  It  pr.tvrian  r.yr  any  otnai  ccjtft  rarj.,.iad 
bv  (na  w'jrti  par'vaga  mana.|n> 


APPENDIX  D 


STATUS  FILE 


Showing  Reporting  Requirements  (By  Code) 

and 

Required  Reports  That  Have  NOT  Been 
Received  by  TIC 
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APPENDIX  E 


.R  RNBNCN 


WELCOME  .  .  . 

to  the  Technical  Information  Center's  Reports  Holdings  File,  "TIC's  RHF" 

. PLEASE . 

follow  directions  on  your  screen  carefully 
TYPE  "X"  any  time  for  an  EXIT 

OPTION  SEARCH  ELEMENT 


F  FORMAT  of  Reports  Holdings  File 

H  HELP 

1  Last  seven  digits  cf  Contract  No. 

2  DE  number  (accession  number,  Bar-Code  number) 

3  Report  Number 

4  PARTIAL  search  -  please  be  patient  I 

X  EXIT  from  this  program 


TYPE  OPTION  ....  1 

TYPE  Magic-7  last  digits  of  Contract  No...  ET41900 
CONTRACT  NUMBERS  FOUND;  1 


CURRENT  CN=  AC09-79ET4 1 900 

Would  you  like  to  see  full  contract  information  ?  (Y  or  N ) ;  Y 


AC09-79ET41900 

CONTRACTOR:  ROCKWELL  INTERNATIONAL 
AL  ENERGY  SYSTEMS  GRO 
CANOGA  PARK  CA  91304 

AWARD  ADM 
TECH  REP 
SR  INVEST 
PROJ  MGR 
TITLE 


REP  REQMTS:  AK 
PATENT  OF  :  SR 
AWARD  TYPE:  U 
AWARD  DATE:  9/13/1979 
R.  D.  SIMPSON  AWARD  AMT  :  3'(62082 

W.  B.  WILSON  COMP  DATE  :  9/30/1981 

DR.  A.  MARTIN  CLOSE  OUT  :  12/81 

T.  B.  HINDMAN 

DEVELOPMENT  OF  TAILORED  CRYSTALLINE  CERAMICS  FOR  GEOLOGIC 


STORAGE  OF  RADIOACTIVE  WASTE 


Above  is  the  full  Contract  information 
Would  you  like  to  see  all  reports  in  our  "holdings"  file  ?  (Y  or  N):  Y 


SEARCHING 


18  REPORTCs)  FOUND  under  Contract  Number:  AC09-79ET4 1 900 


REPNO: 
DENO  : 

D0E/ET/41900--1 

DE  REPDT: 

04/80 

SOURC: 

NTIS 

REPPC:  T/OO/80 
PC  A02/MF  AOl 

REPNO: 
DENO  : 

DOE/ET/41900  — 10 
DE82020264  REPDT: 

04/82 

SOURC: 

NTIS 

REPPC:  T/04/82 
PC  A02/MF  AOl 

REPNO: 
DENO  : 

DOE/ET/41900— 12 
DE82012506  REPDT: 

09/81 

SOURC: 

NTIS 

REPPC:  T/09/8I 
PC  A04/MF  AOl 

REPNO: 
DENO  : 

DOE/ET/41900  — 13 
DE82013288  REPDT: 

03/82 

SOURC: 

NTIS 

REPPC;  T/03/82 
PC  AO3/MF  AOl 

REPNO: 
DENO  ; 

DOE/ET/41900— 14 
DE82013246  REPDT; 

03/82 

SOURC: 

NTIS 

REPPC:  T/03/82 
PC  A02/MF  AOl 

REPNO: 
DENO  : 

DOE/ET/41900--16 
DE83OO7885  REPDT: 

02/83 

SOURC: 

NTIS 

REPPC:  T/02/82 
PC  A04/MF  AOl 

REPNO: 
DENO  : 

DOE/ET/41900— 17 
DE83006235  REPDT: 

02/83 
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Coepilitr-bastd  conftrtncing 


Jacob  Palme,  Senior  Researcher 
Stockholm  University  Computing  Centre  -  OZ 
Box  27322,  S-102  54  Stockholm,  Sweden 


fA  b s t r a c t : ^ Comp u t e r  conferencing  is  a  more  powerful  communication  medium 
^than  electronic  mail.  The  important  difference  is  that  computer  conferen¬ 
cing  provides  struct,!  ng  facilities  on  the  data  base  of  text  documents,  by 
^putting  text  items  into  conferences  and  sub-discussion  ^s  within  a  confe¬ 
rence.  This  structuring  will  be  essential  to  allow  users  to  control  and 
order  the  large  information  flow  which  will  occur  in  the  future. 


Computerized  conferencing 
will  probably  start  to  play 
a  major  role  in  the  eighties 
in  furthering  regional  and 
international  cooperation. 

A  computerized  teleconfe¬ 
rencing  system  can  be  seen 
as  .  soiieething  halfway  bet¬ 
ween  a  conference  and  a  very 
rapidly  published  news¬ 
letter.  The  system  can  be 
used  by  hundreds  of  people 
at  diverse  geographical 
locations.  Each  user  must 
have  access  to  a  simple  com¬ 
puter  terminal;  a  typical 
user  sits  at  <his  terminal 
once  or  twice  a  day. 


The  system  has  a  data  base,  consisting  of  a  large  number  of  text  messages. 
Each  such  text  message  can  contain  any  text  written  in  ordinary  human 
language  which  the  author  wants  to  put  there.  There  are  two  main  kinds  of 
messages:  the  first,  called  a  letter,  is  a  message  from  one  user  to  a 
single  or  a  number  of  other  users.  The  second  type,  called  a  conference 
entry  is  stored  in  one  of  several  computerized  conferences.  A  number  of 
users  are  members  of  the  computerized  cot.  ference.  Each  member  normally 
reads  all  that  is  written  in  the  conference  and  also  can  freely  write 
messages  into  the  conference,  which  are  then  made  available  to  all  the 
other  members  of  the  conference. 


The  computer  remembers  which  messages  each  user  has  already  seen.  When 
users  connect  to  the  system,  they  will  get  all  their  new  letters  and  all 
the  new  entries  in  the  conferences  they  are  members  of.  They  can  directly 
write  their  own  messages,  which  will  then  immediately  be  stored  in  the 
database  . 

It  is  important  to  note  that  rarely  do  a’l  members  of  a  computerized  con¬ 
ference  sit  at  their  terminal  at  the  same  time,  conducting  an  ordinary 
meeting  but  with  written  instead  of  vocal  communication.  Instead,  a  typi¬ 
cal  user  connects  once  or  twice  a  day  at  times  suitable  to  this  user,  gets 
all  news  and  writes  any  comments  or  new  messages  Into  the  system.  Thus, 
the  system  is  in  a  way  more  similar  to  a  very  rapidly  published  newsletter 
than  to  a  conference. 


Somm  advantages  with  computar  conforancing 

'  You  can  take  part  in  many  on-going  conferences  using  much  leas  time 
than  for  face-to-face  meetings. 


You  can  read  and  write  at  times  suitable  to  yourself,  when  you  have 
free  time,  or  something  to  say  or  to  ask  for. 


'  Communication  can  go  on  every  day  over  several  months  or  years,  which 
means  that  you  must  not  wait  for  the  next  scheduled  meeting  to  take- 
up  a  problem.  This  also  means  that  you  can,  if  you  wish,  wait  a  day  or 
two  with  a  reply  to  look  up  facts  or  consider  the  matter. 

'  You  can  skip  messages  of  less  interest  and  use  the  computet  to  help' 
you  select  or  search  for  what  you  want  to  read. 

You  can  get  a  large  group  of  people  to  look  at  a  proposal  or  a 
question  and  get  their  comments  within  a  day  or  two. 

Because  you  save  the  time  and  cost  of  travel  much  more  intense  and 
close  cooperation  is  possible  across  geographical  distances.  Because 
everyone  can  connect  at  a  time  of  their  own  choice,  comm u n i c a t i on 
across  time  zones  is  made  more  easy. 

People  with  different  mother  tongues  often  find  it  easier  to  under¬ 
stand  each  other  by  written  than  by  spoken  language. 

Computerized  conferencing  seems  to  work  well  in  groups  of  fifty  or  a 
hundred  participants,  while  it  is  well  known  that  face-to-face 
meetings  can  be  cumbersome  with  more  than  about  seven  participants. 

Computerized  conferencing  should  not  be  seen  as  a  replacement  for  all 
face-to-face  meetings,  since  experience  with  existing  systems  shows  that 
most  of  the  communication  is  of  a  new  kind  which  would  not  have  taken 
place  at  all  if  this  tool  had  not  been  available.  There  are  of  course 
certain  tasks,  for  example  those  including  complex  negotiations,  where 
the  fast  and  immediate  interaction  of  face-to-face  meetings  is  essential. 

Examplas  of  computorizod  toloconforoncos: 

Exchange  of  experience  between  people  with  similar  tasks  but  placed 
in  different  locations,  for  example  exchange  of  experience  between 
users  of  a  common  computer  system  or  application  including  contacts 
with  the  developers  and  maintainers  of  the  software. 

Collection  of  comments  and  ideas  on  suggestions  and  proposals  from  a 
geographically  distributed  group  of  people;  for  example,  obtaining 
comments  on  a  proposed  change  in  the  characteristics  of  a  product 
from  its  users. 

Contacts  in  groups  working  toward  a  common  goal  but  spread  at 
different  locations,  for  example,  the  members  of  a  standards 
committee. 

Getting  answers  to  questions  by  posing  them  to  a  group  of  people 
well-informed  in  the  subject  area  of  the  question,  for  example,  how 
to  find  a  product  with  particular  desired  characteristics. 

Contacts  between  sales  offices  in  many  different  countries  and  the 
main  office.  Computer  conferencing  is  usually  much  cheaper  than 
telex. 

Computer  Conforoncing  is  more 
than  Electronic  Mail 

All  good  computer  conferencing  systems  are  also  good  electronic  mall 
systems.  But  computer  conferencing  systems  provide  something  more: 

The  receivers  of  information  have  better  facilities  for  controlling 
the  communication  process  and  avoid  the  problems  with  information 
overload  which  occur  with  all  large  electronic  mail  systems. 

Computer  conferencing  helps  to  establish  communication  between 
people  who  are  distant  geographically  or  organizationally. 
Sociological  studies  show  that  such  people  are  more  successful. 


Computer  conferencing  gives  a  communication  which  is  both  very  fast 
and  efficient  and  also  psychologically  well  suited  to  communication 
even  in  larger  groups  than  are  suitable  for  face-to-face  meetings. 


Functional  difforoncos  botwoon 
computor  conforoncing  and  oloctronic  mail 

Both  electronic  mail  and  computer  conferencing  is  based  on  humans  entering 
messages  from  computer  terminals.  Similar  to  both  systems  is  also  that  the 
people  communicating  are  rarely  using  the  system  at  the  same  moment  of 
time.  This  is  an  important  difference  from  face-to-face  meetings,  where 
everyone  has  to  meet  at  the  same  time. 

In  a  pure  electronic  mail  system,  the  sender  of  a  messages  enters  from 
his/her  terminal  the  names  of  those  who  are  to  receive  the  message.  This 
facility  is  also  present  in  computer  conferencing  systems.  But  messages  in 
computer  conferencing  systems  can  also  be  sent  to  conferences.  Messages 
sent  to  a  conference  are  made  available  to  (but  not  forced  upon)  all 
members  of  the  conference.  Conferences  can  be  open  (public)  which  means 
that  anyone  interested  in  the  subject  of  the  conference  can  join,  or  they 
can  be  closed,  which  means  that  the  organizers  of  the  conference  decide 
who  can  take  part  in  the  conference. 

Users  of  a  computer  conference  system  connect  regularly,  e.g.  once  a  day  to 
the  system.  They  then  read  new  letters  to  them  and  new  messages  in  the 
conferences  in  which  they  participate. 

For  every  user  who  is  a  member  of  a  conference,  the  system  keeps  a  counter 
of  how  far  this  user  has  read  in  the  list  of  messages  in  this  conference. 
The  user  is  shown  only  new  messages  when  connecting  to  the  system.  Users 
can  however  review  old  messages  if  they  wish  to  do  so. 


Environmont  Data  bas«  Relocation 

protection  handling  planning 

group  group  group 
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has  seen  has  seen 


This  figure  shows  the  main  principles  of  the  news  control  facility  in  a 
computer  conference  system.  In  the  figure,  Peter  Jonsen  is  a  member  of  the 
first  and  second  conference,  and  Mary  Smith  is  a  member  of  the  second  and 
third  conference.  There  is  a  pointer  in  the  data  base  for  each  person  and 
each  conference  of  which  this  person  is  a  member.  This  pointer  shows  how 
far  that  person  has  read.  Thus,  users  can  enter  the  system  at  different 
times,  and  the  system  can  show  each  user  what  is  new  to  that  user.  If  a 
user  has  been  away  for  a  few  days,  s/he  will  not  miss  anything.  The  number 
of  entries  below  the  marker  will  simply  be  larger  than  if  a  user  connects 
more  often. 


Oisiribuiion  of  control 


There  are  at  least  three  parties  involved  in  a  communication  process:  The 
sender  of  a  message,  the  receiver  of  a  message  and  the  organization  using 
the  communication  system.  More  control  for  one  of  these  three  parties  may 
mean  less  control  for  the  other  parties.  A  good  computer  conference  system 
tries  to  achieve  a  balance  of  control  between  them.  There  is  reason  to 
believe  that  this  will  give  a  better  communication  process  than  a  system 
where  the  communication  process  is  too  much  controlled  by  one  of  the 
parties. 

In  a  system  where  the  communication  process  is  too  much  controlled  by  the 
sender  of  the  information,  problems  with  information  overload  will  for 
example  often  occur.  This  is  the  case  with  most  electronic  mail  systems, 
where  the  sender  of  a  message  has  almost  all  the  control,  deciding  which 
people  are  to  read  the  message  sent. 


All  control  with  -  Balance  of  control 
the  sender 


Electronic 
Mail  system 


Computer  conferencing 
system 


All  control  with 
the  receiver 

- 1 

Typical  information 
retrieval  system 


This  balance  of  control  is  achieved  in  the  following  way: 

The  sender  of  a  message  in  a  conference  system  can  tell  the  system  the 
names  of  one  or  more  people  who  are  to  receive  a  message.  In  this  case,  the 
sender  has  full  control  of  the  receiver  list.  The  receivers  can  send  the 
message  along  to  other  people,  but  this  is  still  a  control  from  the 
sender,  since  the  receiver  now  acts  as  a  new  sender. 

92  %  of  all  messages  read  in  the  COM  computer  conference  system  are 
however  conference  notices,  not  personally  addressed  letters.  In  this 
case,  control  is  distributed  between  the  sender,  the  receiver  and  the 
organizer.  The  sender  decides  to  which  conferences  the  message  is  sent. 
The  organizer  can  remove  messages  from  a  conference  which  do  not  belong  to 
the  subject  of  the  conference.  For  open  conferences,  the  receiver  decides 
which  conferences  to  join.  For  closed  meetings,  the  organizer  decides  who 
are  allowed  to  participate,  but  a  conference  participant  can  always 
withdraw  from  a  closed  conference.  The  receiver  decides  the  priority,  in 
which  different  conferences  are  to  e  read. 

Nora  communi cation  botwoon  distant  paopio 

This  table  shows  now  much  of  the  communication  in  a  large  research  insti¬ 
tute  using  the  COM  computer  conference  system  which  went  between  people 
who  were  close  and  distant  in  the  organization. 


Using  the 
mall  facility 


Using  the  con¬ 
ference  facility 


Communication  between  people 

within  one  department  77  %  38  % 

Communicatin  between  people 

in  different  departments  23  %  62  % 

These  result  shows  that  there  Is  a  difference  between  who  communicates 
with  whom  using  the  mall  and  the  conference  facility  in  the  system.  The 
mall  facility  gives  more  communication  between  people  who  are  close 
geographically  or  organizationally  and  who  know  each  other  well.  The 
conference  facility  gives  more  communication  between  people  who  are  far 
away  and  do  not  know  each  other.  Th  reason  for  this  is  that  the  sender  of 
a  conference  entry  need  not  know  the  names  of  all  the  people  who  are  to 
receive  the  entry. 


This  is  important  because  sociological  studies  show  that  people  who  have 
many  contacts  at  larger  o r g a n i i a t i o n a  1  and  geographical  distances  are 
more  successful.  They  tend  to  be  less  conservative,  they  will  easier 
accept  new  ideas  and  they  are  less  prone  to  get  stuck  with  bad  or 
suboptimal  solutions  to  their  problems. 

Lar^  groups  work  bottor 

The  figure  below  shows  an  important  difference  between  computer  conferen¬ 
cing  and  ordinary  face-to-face  meetings.  The  figure  illustrates  a  group  of 
12  people  communicating. 

iGl '  Longer  writing  time  but  shorter  reading  time 


Writing  Reading 

3.6  min.  11  times  0.47 


To  t  a  1  time 

5.2  minutes.  3.6  +  5.2  =  11.2  minutes. 


®  ^ •  Vou  talk  faster  than  you  write,  but  you  listen 
slower  than  you  read: 


Total 


for  talking  and  listening:  12  times  1.7 


minutes 


Communication  through  a  computer  conference  system  is  thus  more  efficient 
with  time.  If  the  time  and  cost  of  travel  is  included,  the  conference 
system  is  of  course  even  more  efficient.  Studies  on  the  COM  computer 
conference  system  shows  that  if  the  same  communication  which  takes  place 
in  COM  would  be  performed  through  face-to-face  meetings,  the  cost  would  be 
more  than  ten  times  larger.  This  estimate  includes  both  travel  costs, 
computer  system  costs  and  the  value  of  the  time  of  the  people  who  use  the 
system. 

The  reason  why  the  reading  time  is  shorter  in  the  conference  system  is  not 
only  because  people  read  faster  than  they  listen,  but  also  because  a 
conference  system  allows  every  participant  to  decide  how  much  time  to 
spend  on  each  message.  You  can  read  carefully  items  of  importance  and  skip 
items  with  information  you  already  know  or  which  is  of  no  interest  to  you. 

This  difference  is  not  only  an  efficiency  factor.  It  is  also  important 
psychologically.  With  twelve  participants,  )s  in  the  example  above,  every 
person  uses  about  a  third  of  his/her  time  gi  ing  information  and  about  two 
thirds  of  the  time  receiving  information,  in  the  computer  conference 
system.  In  an  ordinary  face-to-face  meeting,  they  would  on  average  talk  8 
%  of  the  time  and  listen  92  %  of  the  time.  Communication  works  psychologi¬ 
cally  better  with  computer  conferencing,  because  you  are  not  forced  to  be 
a  passive  listener  as  much  as  in  face-to-face  meetings.  This  also  means 
that  computer  conferences  can  work  well  even  in  group  sizes  of  30-100 
people  which  would  be  very  difficult  to  manage  in  face-to-face  meetings. 


The  marginal  cost  of  letting  one  person  more  take  part  in  the  communica¬ 
tion  is  much  lower  with  computer  conferencing  than  with  face-to-face 
meetings.  This  makes  it  economically  possible  to  have  larger  group  sizes, 
which  means  that  more  people  can  contribute  with  ideas  and  thus  improves 
the  quality  of  the  result. 


Distribution  lists 


Some  electronic  mail  systems  have  distribution  lists.  You  can  send  a 
message  to  a  distribution  list,  and  it  will  then  be  sent  to  all  people  on 
the  distribution  list.  Note  that  this  is  not  at  all  the  same  thing  as 
computer  conferencing.  Much  use  of  such  distribution  lists  will  cause 
se'.’ere  information  overload  problems,  while  computer  conference  systems 
provide  a  way  of  solving  this  problem.  The  importance  with  computer 
conferencing  is  not  only  that  messages  can  be  sent  to  a  group  of  people, 
but  also  that  the  receivers  can  decide  which  conference  to  take  part  in, 
and  in  which  order  to  reao  news  in  diit-Lcn ;  conferences. 

Th#  COM  and  PORTACOM  systoms 

T  M 

COM  and  PORTACOM  are  two  functionally  similar  computer  conferencing 
systems.  Basic  principles  of  COM  and  PORTACOM  is  to  base  the  systems  on  a 
very  general-purpose  basic  data  base  structure.  On  top  of  this  general- 
purpose  data  base  structure  is  built  a  user  interface  which  is  designed  to 
be  both  very  easy  to  use  for  the  beginner  and  very  powerful  for  the 
advanced  user  at  the  same  time. 

The  data  base  consists  of  one  area  storing  entry  texts,  one  area  storing 
users  and  conferences,  and  one  area  storing  links  between  the  texts,  users 
and  conferences.  A  text  can  be  sent  to  any  number  of  users  or  conferences 
by  establishing  links  between  the  text  and  the  receivers,  a  user  can 
become  a  member  of  a  conference  by  establishing  a  link  between  the  user 
and  the  conference. 

The  user  interface  uses  a  combination  of  menus  and  commands.  Novice  users 
are  guided  by  menus,  but  any  command  to  the  system  can  actually  be  given 
at  any  menu,  and  the  menu  alternatives  are  actually  only  a  selection  of 
the  system  commands.  In  this  way,  the  system  is  easy  to  use  for  beginners 
because  of  the  menus,  but  powerful  for  the  advanced  users  since  any 
command  can  be  given  at  any  time. 

Uh«r«  is  COM  uttd? 

At  QZ ,  we  have  two  large  COM  systems  running,  one  with  a  S w e d i s h -  1  a ng u a g e 
and  one  with  an  English-language  data  base.  The  Swedish-language  system 
has  when  this  is  written  (April  1983)  about  1000  users  taking  part  in 
about  300  active  conferences.  The  English-language  system  has  about  400 
active  users  from  more  than  10  countries  or  three  continents.  The  inter¬ 
national  user  take  part  in  about  60  active  conferences.  COM  and  PORTACOM 
systems  are  also  installed  at  about  20  other  computer  sites  in  Europe  and 
A  m  e  r  i  c  a  . 

COM  was  originally  developed  for  the  OECsystem-lO  and  DECsystero-20 
computers.  PORTACOM  is  a  portable  version  of  COM,  written  in  Pascal,  and 
its  development  is  financed  jointly  by  nine  European  countries.  PORTACOM 
will  be  available  on  the  following  computer  models:  Norsk  Data  Nord-100, 
Digital  Vax-ll/VMS,  IBM/370,  Onivac  1100,  Burroughs  7800,  Siemens  B-2000 
and  Control  Data  Cyber.  Implementations  on  32-  bit  micros  are  also 
planned  . 
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Tht  GILT  projKi 

The  GILT  project  Is  a  joint  European  project  to  develop  a  standard  for  the 
interconnection  of  computer-based  message  systems.  Most  other  standards 
for  the  interconnection  of  computer-based  message  systems  are  only 
designed  for  Interconnecting  mail  systems,  and  usually  only  provide  two 
functions,  a  SBND-MAIL  and  a  NAME-SERVER  function.  GILT  is  designed  for 
the  interconnection  of  both  mail  and  conference  systems.  In  addition  the 
the  above  fuctions,  GILT  will  define  many  more  functions,  for  example  the 
establishment  of  a  parallel  conference  at  several  computer  sites  with 
automatic  exchange  of  messages  and  the  facility  for  one  system  to  read 
messages  from  the  data  base  of  another  system. 


Rtftrtncts 

POA  reports  below  can  be  ordered  from  Rappor teen t r alen ,  FOA  1,  Box  27322  , 
S-102  54  Stockholm,  Sweden. 

Information  about  the  availability  of  the  COM  and  PORTACOM  computer 
conference  systems  can  be  obtained  from  the  QZ  Computer  Centre,  Box  27322, 
S-102  54  Stockholm,  Sweden,  phone  +46-8-67  92  80.  In  North  America, 

information  is  also  available  from  Paul  Heller  at  Edunet,  P.O.  Box  364, 
Princeton,  New  Jersey  08540,  phone  (609)  734-1915.  The  systems  are 

available  both  for  installation  on  your  own  computer  and  for  use  through 
international  computer  networks  (EURONET,  DATEX-P,  TELENET,  TYMNET  etc.) 
links  to  QZ  in  Sweden. 

Experience  with  the  Use  of  the  COM  Computerized  Conferencing  System,  by 
Jacob  Palme,  FOA  Report  C  10166E,  Dewember  1981. 

The  COM  Teleconferencing  System  Functional  Specification,  by  Jacob  Palme, 
Stefan  Arnborg,  Lars  Enderin,  Carl  Meyer  and  Torgny  Tholerus.  FOA  report 
C10164,  November  1980. 

CON  Teleconferencing  System  -  Concise  Manual,  by  Jacob  Palme  and  Lars 
Enderin,  FOA  Report  C  10129E,  June  1982. 

COM  Teleconferencing  -  Advanced  Manual,  by  Jacob  Palme,  FOA  Report 
C10157E,  November  1980. 


Face-to-face  vs.  Computerized  Conferences:  A  controlled  Experiment,  by 
Starr  Roxanne  Hilts,  K.  Johnson,  C.  Aronovitch  and  M.  Turoff.  New  Jersey 
Institute  of  Technology,  August  1980. 


The  Impact  of  a  Computerized  Conferencing  System 
Communities,  Final  Report,  By  Starr  Roxanne  Hilts, 
Technology,  June  1981. 


on  Scientific  Research 
New  Jersey  Institute  of 


Studies  of  Computer  Mediated  Communications  Systems:  A  Synthesis  of  the 
Findings,  by  Starr  Roxanne  Hilts  and  Elaine  B.  Kerr.  New  Jersey  Institute 
of  Technology,  August  1981. 
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SUMM^Y 

-^There  are  already  in  use  in  the  UK  a  variety  of  methods  for  the  telecommunication  of 
requests:  through  direct  terminal-to-computer  and  computer-to-computer  links  or  via 
information  retrieval  database  systems.  These  are  described  with  particular  reference  to 
the  British  Library  Lending  Division's  Automated  Request  Transmission  (ART)  services. 
Possible  extensions  of  these  services  are  also  outlined.  A  rapid  document  delivery 
service  based  on  facsimile  transmission  between  British  Library  sites  has  been  in 
operation  for  some  time,  and  the  results  of  a  pilot  service  to  international  users 
employing  more  advanced  equipment  are  reported.  The  increasing  provision  of  satellite 
links  and  developments  in  digital  optical  recording  (DOR)  discs  and  electronic  publishing 
are  stimulating  the  planning  of  more  revolutionary  electronic  document  delivery  systems. 
Factors  affecting  the  provision  of  such  services  are  discussed  as  a  prelude  to  a  review 
of  a  number  of  UK  and  European  initiatives. 


1.  INTRODUCTION 


Papers  presented  at  past  AGARD  TIP  symposia,  and  in  particular  those  of  Lancaster(l) 
and  Hampel(2)  have  identified  the  technological  developments  that  will  stimulate  radical 
changes  in  the  patterns  of  information  transfer.  This  paper  is  intended  to  serve  as  a 
progress  report  on  the  realization  of  elements  of  the  new  information  chain  by  using  as 
examples  automated  document  request  and  delivery  systems  in  the  UK. 

The  highly  centralized  nature  of  the  interlending  system  in  the  UK  inevitably  means 
that  particular  reference  must  be  made  to  the  British  Library  Lending  Division.  It  is 
hoped  the  Division  needs  little  introduction.  Its  loan/photocopy  services  have  been 
described  by  Norton(3)  at  a  previous  AGARD  TIP  symposium.  Its  comprehensive  collection 
of  serials  covering  research  activity  across  the  world,  its  English  language  monograph 
acquisition  programme  and  its  enormous  stock  '*  unclassified  report  literature  enable  it 
to  satisfy  a  very  high  proportion  of  its  users'  needs  worldwide.  The  defence  and 
aerospace  community  U  a  valued  and  important  sector  of  its  user  base.  Concentrating  on 
the  UK  and  the  Lending  Division  will  not  unnecessarily  restrict  the  scope  of  the  paper. 
The  increasingly  international  dimension  of  information  transfer  means  that  European  and 
North  American  initiatives  will  also  be  drawn  in  as  they  impinge  upon  the  UK. 

One  of  the  major  advantages  of  electronic  document  delivery  is  speed,  and  obtaining 
documents  speedily  requires  not  only  rapid  delivery  but  the  rapid  transmission  of 
requests.  A  description  of  the  Lending  Division's  Automated  Request  Transmission  (ART) 
services  together  with  possible  future  developments  therefore  precedes  a  discussion  of 
the  factors  affecting  electronic  document  delivery  and  an  overview  of  some  current 
initiatives  in  this  field.  But  between  these  two  main  topics  the  application  of  a.i  older 
but  still  developing  technology,  facsimile  transmission,  is  presented. 

2.  AUTOMATED  REQUEST  TRANSMISSION 

Requests  transmitted  by  means  other  than  mail  now  account  for  nearly  a  quarter  of  all 
requests  received  by  the  Lending  Division.  These  requests  come  via: 

Telex 

DOCLINE 

Database  services 

DIALOG 
SDC  ORBIT 
ESA-IRS 
BLAISELINE 

ARTTel 

Over  telephone  networks 
Over  packet  switched  networks 

Figure  1  shows  the  relative  proportions  of  these  for  the  1982/3  financial  year.  Telex 
still  accounts  for  the  largest  number  of  requests,  but  a  rapidly  increasing  proportion 
are  now  being  received  via  database  services  and  ARTTel.  Tne  handling  of  Telex  requests 
by  the  Lending  Division  has  been  computerized  since  the  mid-1970s,  but,  since  the  system 
also  forms  the  basis  for  the  ARTTel  service,  it  is  best  described  in  that  context. 


DIALOROER 

ORBDOC 

PRIMORDIAL 

ADRS 


DOCLINE  was  developed  during  the  first  half  of  the  last  decade  to  take  requests  from 
agents  In  overseas  countries.  Under  this  system  users'  requests  are  stored  on  the  agent' s^«a 
computer  In  a  ready-to-pr Int  format,  and  at  dally  Intervals  Lending  Division  staff  dial 
up  the  computer  from  a  printer  terminal.  Requests  are  printed  directly  onto  continuous 
stationery  photocopy  forms  similar  to  the  normal  postal  forms  to  which  the  Lending 
Division  document  retrieval  processes  are  geared.  Organizations  using  this  method  of 
request  transmission  are  the  National  Library  of  Medicine  and  Centre  for  Research 
Libraries  In  the  USA  and  Chalmers  University  of  Technology  In  Sweden,  all  of  which  act 
for  groups  of  libraries. 


o 


Requesting  via  database  services  has  shown  a  very  rapid  growth  over  the  past  year, 
as  links  have  been  established  with  the  major  systems.  It  can  be  expected  to  rise  still 
faster  when.  It  Is  hoped,  the  facility  can  be  offered  In  the  UK.  This  Is  anticipated  In 
1984  when  a  deposit  accounting  system  similar  to  that  provided  for  overseas  users  can  be 
Introduced  to  operate  In  parallel  with  the  prepaid  form  accounting  which  has  been  the 
mainstay  of  Interlending  In  the  UK  for  the  last  two  decades.  Users  of  services  such  as 
DIALOG  find  It  particularly  convenient  to  be  able  to  turn  references  retrieved  from 
database  searches  Into  document  requests  without  having  to  rekey  the  citations.  This  Is 
shown  schematically  In  Figure  2.  Requests  not  retrieved  from  databases  can  also  be  keyed 
In,  but.  If  there  are  large  numbers  of  such  requests,  then  It  should  be  more  economic  to 
use  ARTTel. 


o 


In  this  context  It  1s  Interesting  to  note  that  a  survey  (4)  conducted  In  1982  showed 
that  for  only  11X  of  all  requests  on  the  Lending  Division  was  the  source  of  reference  an 
Information  retrieval  database  system.  Even  conventional  abstracting  and  Indexing 
publications,  though  the  largest  single  category,  still  accounted  for  only  26%.  Citations 
In  journal  articles  or  books  (25%  and  19%  respectively)  were  the  other  main  sources 
reported.  While  there  Is  clearly  potential  for  considerable  growth  1n  the  use  of 
database  services  and  probably  In  associated  automated  document  requesting  as  well.  It  Is 
obvious  that  there  will  have  to  be  continuing  provision  for  direct  requesting  services 
such  as  ARTTel. 


Since  its  launch  as  a  pilot  scheme  In  the  Autumn  of  1981  ARTTel  has  shown  remarkable 
growth,  despite  the  fact  that  until  now  It  has  only  been  available  over  the  telephone 
network.  By  dialling  up  the  ART  minicomputer  a  user  can  transmit  requests  from  his 
terminal,  microcomputer,  minicomputer  or  mainframe.  Two  modes  of  transmission  are 
supported:  Interactive  for  termlnal-to-computer  link,  and  block  mode  transmission  of  files 
of  requests  stored,  say,  on  the  user's  microcomputer.  Figure  3  Is  a  schematic  diagram  of 
ARTTel.  Requests  are  sent  In  a  predefined  format  In  which  the  bibliographic  citation 
must  conform  to  a  maximum  of  11  lines  of  40  characters  each  to  allow  It  to  be  printed 
onto  a  continuous  stationery  form  resembling  the  Lending  Division  postal  form.  The 
despatch  address  Is  extracted  from  the  address  database  on  the  ART  minicomputer  which 
controls  the  format  checking  and  printing  of  requests  as  well  as  the  Incoming  lines. 

The  growth  of  this  service  Is  probably  due  to  two  factors:  the  Increasing  availability 
of  terminals  and  microcumputers  In  libraries,  and  the  fact  that  even  over  the  telephone 
network  the  transmission  costs  can  be  cheaper  than  Telex.  Some  calculations  done  In  1982 
showed  that  the  transmission  cost  per  request  could  be  reduced  by  a  factor  of  three  over 
Telex.  The  ARTTel  service  Is  expected  to  really  accelerate  In  growth  when,  before  the  end 
of  the  year  the  ART  minicomputer  Is  connected  to  the  UK  Packet  Switched  Service  (and 
thence  to  packet  switched  networks  across  the  world).  Then  transmission  costs  per 
request  will  fall  by  an  order  of  magnitude  over  Telex.  Further  advantages  will  be  higher 
quality  transmission  and  the  ability  to  connect  devices  of  differing  baud  rates. 

An  Interesting  extension  of  this  service  will  be  the  provision  of  microcomputer 
software  to  libraries  to  assist  their  Internal  administration  of  tasks  associated  with 
Interlending,  such  as  keeping  track  of  borrowers,  recalls,  etc.  The  Lending  Division  has 
awarded  a  grant  to  Leicester  Polytechnic  to  find  a  suitable  microcomputer  database  package 
that  could  form  the  core  of  such  a  system.  A  further  potential  application  would  be  the 
use  of  the  microcomputer  to  search  remote  databases,  retrieve  references,  store  them 
locally  while  the  user's  own  stock  is  checked  and  then  transmit  requests  for  Items  not 
available  locally  to  the  Lending  Division  via  ARTTel. 

One  alternative  to  mall  on  the  periphery  of  automated  document  requesting,  but  which 
Is  nonetheless  relevant.  Is  the  Division's  Urgent  Action  Service.  This  Is  being  offered 
Initially  In  the  UK,  whereby  users  can  telephone  the  Division  and  receive  personal 
attention  and  an  Immediate  response  as  to  the  availability  of  the  Item  required.  Unlike 
the  other  methods  of  automated  document  requesting  the  Lending  Division  does  Impose  an 
extra  charge  In  this  case  to  cover  the  personal  service.  The  service,  which  Is  still  very 
nets  has  proved  very  popular  for  that  occasional  request  that  Is  very  urgent  and  for  which 
the  user  Is  prepared  to  pay  extra.  It  Is  hoped  to  offer  this  service  abroad  when 
sufficient  experience  has  been  gained  with  the  pilot  scheme  In  the  UK.  Facsimile 
transmission  of  the  document  Is  also  Intended  to  be  offered  as  an  option. 

Possible  lines  of  development  for  the  Lending  Division's  ART  service  Include  In  the 
medium  term  receipt  of  requests  via  Prestel,  the  UK  public  viewdata  system,  and  over 
private  viewdata  networks,  though  It  should  be  noted  that  Investigations  Into  the 
provision  of  such  links  are  still  at  a  very  early  stage.  The  Division  will  also  be 
hoping  to  draw  on  the  BL  Science  Reference  Library's  experience  with  Its  recently 
announced  electronic  mall  service,  whereby  It  will  accept  patent  requests  via  British 
Telecom  Gold. 
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3.  FACSIMILE  TRANSMISSION 


Facsimile  transmission  Is  a  technology  that  has  been  used  to  good  effect  by  the 
Japanese  and  the  newspaper  Industry  for  some  considerable  time  now.  The  British  Library, 
too,  has  several  years  of  experience  using  Group  2  machines  for  transmitting  documents 
from  the  Lending  Division  at  Boston  Spa  In  Yorkshire  to  readers  In  the  main  reading  room 
of  the  Science  Reference  Library  In  London.  Requests  are  sent  either  by  telephone  or  by 
fax.  By  and  large  transmission  of  the  documents  has  to  be  slow  to  achieve  acceptable 
quality,  and  dedicated  lines  are  eminently  preferable  to  dial-up  connection  which  Is 
expensive  and  prone  to  quality  problems. 

The  Increasing  availability  of  the  more  advanced  Group  3  machines  and  an  expression 
of  Interest  by  Chalmers  University  of  Technology,  the  DOCLINE  agent  for  a  group  of  Swedish 
libraries,  prompted  the  setting  up  this  year  of  a  three  month  experiment  to  explore  the 
possibility  of  facsimile  transmission  as  an  alternative  to  mall  for  the  despatch  of 
documents.  The  results  show  that  It  Is  still  expensive,  at  approximately  £1  per  page  to 
transmit  to  Sweden,  even  over  packet  switched  networks.  It  Is  also  labour  Intensive  In 
that  photocopies  have  to  be  produced  first  In  order  to  feed  the  single  sheet  scanner,  and 
up  to  1  In  4  pages  need  to  be  retransmitted.  However,  quality  Is  acceptable,  and  It  Is 
thought  that,  as  with  the  Urgent  Action  Service,  users  will  be  prepared  to  pay  for  the 
occasional  urgent  Item.  Planning  for  this  service  Is  proceeding  currently. 

4.  ELECTRONIC  DOCUMENT  DELIVERY 

Before  examining  the  factors  that  may  affect  the  growth  of  electronic  document 
delivery  and  reviewing  existing  services  and  plans  for  new  ones.  It  Is  advisable  to 
understand  what  Is  meant  by  the  term.  Because  It  covers  a  multitude  of  variations,  any 
attempt  at  a  standard  definition  would  have  to  be  so  a11  encompassing  as  to  be  meaningless. 
It  Is  best  therefore  to  try  to  visualize  the  components  of  a  system  by  example.  Figure  4 
represents  In  greatly  simplified  form  an  Idealized  system  which  makes  use  of  several  of 
the  newer  technologies  heralded  as  the  most  likely  components  of  electronic  document 
delivery  services  of  the  future. 

Thus  there  Is  a  large  store  of  documents  held  on  a  jukebox  of  digital  optical 
recording  (DOR)  discs.  There  are  other  technologies  which  might  be  used  Instead,  such  as 
videomicrographics  or  conventional  magnetic  discs  that  are  used  for  existing  full  text 
retrieval  systems,  but  DOR  Is  generally  thought  to  offer  the  most  potential  for  cost 
effective,  very  high  density  storage  of  documents,  especially  those  that  comprise  both 
text  and  graphics. 

Requests  could  be  received  by  the  document  supply  centre  In  any  of  the  ways  described 
earlier.  The  desired  Item  would  be  located  on  the  DOR  store  by  Indexes  to  the  document 
collection  mounted  on  a  computer.  These  Indexes  would  enable  the  supplier  (or  the  user 
If  he  Is  allowed  access)  to  translate  bibliographic  citations  (or  article  numbers  from 
Information  retrieval  systems)  Into  an  address  In  the  store. 

Once  retrieved  the  document  would  be  transmitted  by  satellite  to  the  requester's 
ground  station.  Satellites  will  offer  the  high  speed,  wide  bandwith  telecommunications 
necessary  for  the  transmission  of  graphics  or  facsimile  Images  of  text  which  require 
large  volumes  of  bits  to  represent  them.  The  Integrated  services  digital  networks  (ISDNs) 
being  planned  by  several  of  the  world's  PTTs  could  also  be  used  for  the  transmission  of 
documents.  Moving  down  the  scale,  exlstlno  packet  switched  or  telephone  networks  are 
being  used  currently  for  retrieval  from  full  text  databases  mounted  on  magnetic  disc 
stores,  but  here  speed  of  transmission  Is  a  limiting  factor.  At  the  low  technology  end 
of  the  distribution  spectrum  the  ADONIS  project  (of  which  more  later)  In  Its  Initial 
phase  would  have  relied  upon  a  network  of  distribution  centres,  each  with  Its  set  of  DOR 
discs,  which  would  print  documents  on  demand  for  despatch  to  requesters  by  mall  or 
transport  scheme.  In  this  case  much  of  the  speed  advantage  would  have  been  lost.  A 
further  variant  would  be  the  sale  of  DOR  discs  to  user  libraries,  but  this  then  becomes 
more  an  alternative  form  of  publishing  than  electronic  document  delivery. 

The  last  main  component  Is  the  user's  ground  station  and  means  of  obtaining  hard  copy. 
Here  laser  printing  could  offer  fast,  hleh  definition  printing.  The  cost  of  laser 
printers  Is  falling  rapidly.  An  optional  facility  might  be  the  ability  to  view  a 
document  In  part  on  a  VDU  to  assess  Its  relevance  before  requesting  the  full  text  from 
the  supplier. 

An  element  In  the  electronic  document  delivery  chain  that  deserves  equal  attention  Is 
how  the  documents  are  reduced  to  electronic  form  In  the  first  place.  A  longer  term 
possibility  Is  that  output  from  publishers'  computer  typesetting  processes  can  be  loaded 
directly  onto  DOR  discs.  This  Is  attractive  In  that  the  text  can  be  recorded  In  character 
encoded  form  which  Is  much  more  compact  than  a  facsimile  Image.  Graphics  would  have  to  be 
stored  In  facsimile  form  alongside  the  text.  However,  the  variety,  complexity  and 
Idlosynchracles  of  computer  typesetting  system  may  pose  a  serious  obstacle  to  this  goal. 

Of  more  Immediate  application  Is  the  facsimile  Imaging  of  both  text  and  graphics.  Print 
on  paper  Is  a  form  of  publishing  that  Is  likely  to  continue  for  some  considerable  time  to 
come.  If  not  Indefinitely.  This  will  form  the  source  document  from  which  laser  or  charge 
coupled  device  (CCD)  scanners  will  produce  the  digitized  Image.  The  disadvantage  of  most 
present  day  scanners  Is  that  they  cannot  readily  take  bound  documents.  Journal  Issues  or 
reports  have  therefore  to  be  cut  up  or  photocopied  before  scanning. 


A  scanner  being  developed  for  the  British  Library  will  overcoiae  this.  The  Library 
needed  a  device  to  produce  digitized  Images  for; 

-  conservation  on  DOR  discs  of  Items  prone  to  decay 
(Including  the  Image  enhancement  and  extraction  of 
watermarks) 

•  provision  of  copies  to  readers 

•  electronic  document  delivery 

Image  capture  had  to  be  achieved  rapidly,  at  high  resolution  and  without  damage  to 
bindings.  The  solution  was  a  scanner  that  holds  the  book  open  80”  and  has  a  head  that 
under  fine  motor  control  lowers  onto  the  book  and  then  scans  both  open  pages  using  a  CCD 
mechanism.  Resolution  Is  300  lines  per  Inch,  retaining  detail  down  to  6  point  type. 

The  scanner  Is  currently  being  prepared  for  production,  a  prototype  having  been 
successfully  demonstrated. 

A  further  option  on  the  electronic  document  delivery  model  being  considered  Is 
whether  digitization  of  hard  copy  source  documents  should  take  place  on  receipt  by  the 
document  delivery  centre,  or  as  requests  are  received.  Which  Is  chosen  depends  largely 
upon  the  spread  of  requests  over  the  collection,  the  demand  for  loan  of  the  original 
journal,  the  costs  of  scanning  and.  to  a  lesser  extent,  the  costs  of  storage.  It  Is 
probable  that  only  core  lists  of  documents  that  account  for  a  significant  proportion  of 
demand  will  be  digitized  on  receipt. 

Having  outlined  by  example  what  constitutes  electronic  document  delivery  It  Is  now 
possible  to  review  the  factors  that  will  affect  Its  growth. 

5.  FACTORS  AFFECTING  GROWTH 

It  Is  the  Intention  to  concentrate  upon  the  user  viewpoint  when  examining  the  factors 
affecting  the  potential  growth  of  electronic  document  delivery  systems,  because  as  the 
consumer  he  Is  the  ultimate  arbiter  of  what  will  and  will  not  succeed.  A  checklist  of 
factors  that  will  determine  his  use  of  electronic  document  delivery  systems  might  be: 

Convenience/success 

Speed 

Cost 

Quality 

Compatibility  of  systems 

A  survey  of  user  needs(S)  conducted  primarily  In  the  UK  showed  that  the  most  popular 
features  of  such  services  would  be  the  ability  to: 

•  obtain  a  comprehensive  range  of  documents  from  a  single 
source 

-  view  the  document  directly  on  a  terminal 

-  order  via  a  terminal 

-  check  availability  and  price  of  documents 

The  first  feature  suggests  that  electronic  document  delivery  services  should  Ideally 
either  be  associated  with  existing  conventional  document  supply  services  or  at  least  be 
able  to  offer  a  comprehensive  service  for  a  well-defined  subject  area.  This  underlines 
the  convenience  factor  In  the  checklist.  Clearly  a  high  success  rate  for  requests  Is  an 
unspoken  but  essential  requirement. 

It  Is  Interesting  to  note  with  regard  to  speed  that,  while  the  survey  showed  that  67X 
of  librarians  mentioned  delay  In  delivery  as  a  cause  of  difficulty  with  existing 
Interlending  services,  end  users  were  on  the  whole  satisfied  with  the  timeliness  of 
documentation  services  they  received.  However,  a  high  proportion  (82X)  did  think  It 
would  be  worth  paying  extra  for  the  rapid  delivery  of  an  Important  document.  This 
suggests  that  electronic  document  delivery  must  be  competitive  with  conventional 
Interllbrary  supply  In  terms  of  cost,  quality  and  convenience  of  use  before  It  really 
establishes  Itself.  Speed  alone  Is  not  enough,  other  than  for  a  small  number  of  urgent, 
requests. 

Compatibility  of  systems  Is  almost  a  prerequisite.  Unless  the  slnole  source 
reoulrement  Is  met.  the  user  will  Inevitably  want  to  access  a  variety  of  systems  Ideally 
using  one  set  of  eoulpment.  This  either  means  sophisticated  multi-access  terminals  or  s 
degree  of  standardization  between  document  delivery  systems.  This  could  oe  a  problem  In 
that  the  way  of  transmitting  text  may  be  as  facsimile  Image  or  encoded  characters,  end, 
especially  If  Input  from  computer  typesetting  systems  Is  used,  the  character  sets  and 
encoding  thereof  may  also  vary. 

Other  factors  besides  those  seen  by  the  user  will  also  affect  the  growth  of  electronic 
document  delivery  systems.  One  set  of  Issues  Is  copyright  and  the  whole  delicate  balance 
between  publishing,  document  supply  and  library  acquisitions.  Commercial  and  technical 
factors  are  tending  to  blur  the  distinction  between  publishing  and  Intarlending, 
especially  with  the  concapt  of  on-demand  publishing  and  the  desire  of  publishers  to 
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rictive  rtvtnut  froa  the  copying  of  their  docuaents.  However,  this  topic  could  be  the 
subject  of  a  coaplete  paper  by  itself.  In  recent  articles  L1ne(6)  and  Russon(7)  explore 
this  spider's  web  of  Interactions. 

6.  CURRENT  INITIATIVES 

One  of  the  aaln  purposes  of  this  paper  Is  to  chart  the  progress  aade  towards 
electronic  docuaent  delivery  systeas.  The  aost  concrete  progress  has  been  aade  In  the 
area  of  full  text  retrieval  froa  conventional  database  systems.  Besides  the  well-known 
Head  Data  Central  full  text  legal  files  (LEXIS)  and  news  files  (NEXIS).  recent  exaaples 
are  Elsevier's  IRCS  Medical  Science  JournaKB)  mounted  on  Bibliographic  Retrieval  Services 
(BRS)  and  the  recently  announced  mounting  on  BRS  of  a  quarter  of  a  million  pages  from  18 
titles  published  by  the  American  Chemical  Society  (ACS)(9).  Coverage  of  the  ACS  file 
extends  back  to  1973,  and  access  costs  between  $70  and  $85  per  hour  plus  communications 
charges.  The  major  drawback  of  using  conventional  database  services  Is  that  they  are 
essentially  limited  to  text  only.  Pergamon  have  found  a  way  round  this  with  the  VIDEO 
PATSEARCH  service! 10).  Here  details  of  patents  are  available  on-line  from  the  Pergamon 
Infollne  database  system,  and  graphics  are  distributed  on  videodiscs  for  use  on  specially 
developed  terminals. 

There  are  In  addition  a  few  electronic  mall  applications  within  automated  offices  and 
the  forthcoming  facsimile  transmission  service  of  the  British  Library  Lending  Division. 
However,  as  yet  there  are  no  operational  schemes  that  take  full  advantage  of  the 
technologies  exemplified  In  the  schematic  representation  of  electronic  document  delivery 
used  In  this  paper.  Nevertheless  there  has  been  a  tremendous  amount  of  planning  activity. 

Unfortunately  one  of  the  most  well  publicized  schemes,  ADONIS,  Is  currently  shelved. 
The  consortium  of  Scientific,  Technical  and  Medical  (STM)  publishers  that  are  Involved  In 
the  project  found  the  economics  to  be  unfavourable  at  the  present  time,  but,  of  course, 
this  situation  could  change  rapidly.  The  ADONIS  project  would  entail  the  consortium, 
probably  acting  for  other  publishers  as  well,  recording  their  STM  journals  on  DOR  discs 
by  scanning  guillotined  pages  In  facsimile  mode.  These  discs  would  be  distributed  under 
licence  to  document  delivery  centres,  such  as  the  British  Library  Lending  Division  In  the 
UK.  The  centres  would  then  print  articles  by  LASER  printer  In  response  to  requests 
received  from  user  libraries.  Initially  the  copies,  which  would  contain  both  text  and 
half  tone  graphics,  would  be  transmitted  by  mall  or  van  scheme,  but  the  use  of  satellite 
transmission  was  envisaged  for  a  later  stage. 

A  project  to  which  there  Is  a  much  firmer  commitment  is  the  UK  Government  sponsored 
Project  Hermes! 1 1 , 12) .  This  Is  due  to  begin  operation  at  the  beginning  of  1984  and  will 
be  based  on  British  Telecom's  Teletex  service,  which  will  also  come  into  operation  at 
that  time.  A  number  of  publishers.  Information  providers  and  other  organizations  such  as 
the  British  Library  are  currently  discussing  participation  In  the  project.  The  Initial 
phase,  which  will  last  about  a  year,  will  provide  electronic  mailing  of  documents  between 
one  site  and  another,  automatic  document  delivery  (for  the  regular  delivery  of  electronic 
newsletters,  contents  lists  of  journals  and  books  etc)  and  ordering  and  delivery 
facilities  for  specified  documents.  Equipment  for  the  first  phase  can  consist  of  word 
processors,  Teletex  teleprinters  or  electronic  typewriters  with  storage  and  one  line 
display  facilities.  "Black  box"  adaptors  will  be  available  to  Interface  equipment  to  the 
Teletex  network.  Documents  will  be  character  encoded.  Projected  transmission  costs  are 
5p  or  less  per  page  with  considerably  cheaper  rates  for  overnight  transmission. 

Should  this  first  phase  be  successful,  later  phases  of  the  project  will  provide 
connection  to  Information  retrieval  database  systems  and  extension  to  cover  facsimile 
transmission  from  large  stores  of  data  possibly  on  DOR  discs.  The  Tatter  extension  will 
depend  upon  the  enhancement  of  the  CCITT  convention  to  allow  embedded  graphic  material  to 
be  transmitted  and  printed  using  facsimile  techniques.  The  limitations  of  Teletex  with 
regard  to  transmitting  the  Targe  voTumes  of  bits  required  to  represent  graphical 
Information  (at  least  an  order  of  magnitude  greater  than  for  encoded  characters)  wITT 
mean  that  the  quality,  speed  and  cost  of  transmission  will  have  to  be  cToseTy  monitored. 

The  problems  of  Integrating  text  and  graphics  are  the  subject  of  Project  Universe! 13) . 
This  Is  a  cooperative  research  programme  Involving  a  number  of  Industrial  and  academic 
organizations,  British  Telecom  and  the  UK  Government.  In  essence  the  project  Involves 
Interfacing  a  number  of  local  area  networks  (based  on  the  Cambridge  Ring)  via  satellite 
(the  Orbital  Test  Satellite).  At  present  these  local  area  networks  support  modified  BBC 
microcomputers  with  high  resolution  graphics  facilities  and  colour  printers,  but  In  the 
future  It  Is  Intended  to  connect  a  variety  of  equipment  Including  facsimile  and  teletex 
devices.  The  team  Is  In  fact  working  towards  multimedia  documents  which  may  Include  voice 
alongside  text  and  graphics. 

The  Commission  of  the  European  Coaxaunltles  (CEO  has  a  considerable  Interest  In 
electronic  document  delivery,  which  can  be  said  to  have  begun  with  the  ARTEMIS  report! 14). 
Earlier  this  year  at  an  International  electronic  publishing  conference! 15) ,  jointly 
organized  by  the  CEC  and  the  International  Electronic  Publishing  Research  Centre,  the 
results  of  studies  Into  tome  of  the  problem  areas  were  presented  and  discussed.  These 
studies "concerned  user  needs,  the  definition  and  coding  of  standard  character  sets,  the 
use  of  computer  typesetting  Input  at  the  source  of  digitized  material,  the  distribution 
of  electronic  documents  and  the  development  of  user  terminals  to  receive  them.  In 
addition  the  CEC  hat  Invited  proposals  for  projects  In  electronic  publishing  and 
document  delivery.  A  number  of  proposals  have  now  been  selected  to  be  pursued  to  the 
next  stage.  CEC  Involvement  It  alto  anticipated  In  the  APOLLO  Project! TO),  In  which  the 
European  Space  Agency  wITI  be  a  central  participant.  The  precise  area  of  application  of 
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the  project  Is  still  under  discussion,  but  It  will  centre  around  use  of  the  European 
Coaiiaunicatlons  Satellite  for  the  transmission  of  documents. 

7.  CONCLUSION 


Clearly  there  Is  a  great  deal  of  activity  which  should  come  to  fruition  over  the  next 
few  years.  The  list  of  Initiatives  covered  Is  not  exhaustive;  Indeed  there  are  a  variety 
of  projects  In  electronic  publishing  such  as  the  British  Library  sponsored  BLEND-LINC 
project(17)  which  may  Impact  on  document  delivery  systems  In  the  future.  However,  It  Is 
hoped  that  the  extent  and  pace  of  progress  has  been  demonstrated.  It  will  be  an  area  of 
vigorous  development,  keeping  track  of  which  will  be  both  difficult  and  fascinating. 

Hhat  Is  essential  Is  that  the  users'  needs  are  borne  very  much  In  mind.  Copyright 
considerations  and  too  great  a  preoccupation  with  commercial  advantage  should  not  be 
allowed  to  distort  or  fragment  document  delivery  systems  to  the  detriment  of  the 
efficient  retrieval  of  Information  by  the  user.  An  effective  Information  chain  Is 
crucial  not  only  to  high  technology  research,  such  as  In  the  defence  and  aerospace  fields, 
but  to  the  economic  well-being  of  the  community  In  general. 
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TECHNICAL  EVALUATION  REPORT 


on  th«  Symposium  on  "The  Application  of  Naw  Technologies  to  Inqprove  the  Delivery  of 
Aerospace  and  Defence  Information*  held  in  Ottawa,  Ontario,  Canada,  on  14-15  September, 

1983. 

Session  I 8  In  this  Session  a  number  of  recent  developments  in  computer-systems,  their 
problems  and  difficulties  were  discussed. 

The  first  paper,  "Open  Systeaia  Interconnection”,  drew  attention  to  the  use  of  common 
computer  coanunlcation  for  the  exchange  of  information-data  among  various  users,  a  rather 
ccxnplex  subject  to  be  solved. 

The  second  speaker  described  the  *iNet  Gateway  Trial”,  a  specific  example  of  open  system 
interconnection,  in  which  the  Infonsatlon-user  is  served  by  a  single  point  of  access  into 
a  great  variety  of  computer  systems. 

"Sharing  Conmand  Languages  and  Software”  was  the  thesM  of  the  third  speaker.  He  finished 
his  very  interesting  and  clear  presentation  with  the  "Questel  plus  compromise”,  a  possible 
answer  to  the  need  for  portable  retrieval  software  for  use  in  a  network  environment  with 
different  computers. 

This  Session  closed  with  the  presentation  of  "Use  of  Distributed  information  Systems  by 
the  Office  of  the  Secretary  of  Defense,  USA”.  The  speaker  pointed  out  a  great  number  of 
c<xiDRon  and  unique  administrative  applications  and  concluded  his  presentation  with  his  view 
of  the  future. 

The  second  speaker,  Mr  Nolters,  a  Canadian,  was  very  much  appreciated  by  the  audience; 
the  discussion  after  his  presentation  was  the  highlight  of  this  Session.  In  general,  the 
discussions  could  have  been  better. 

A  rating  for  Session  I  would  be  'very  good'  for  the  general  level  of  papers,  and  the 
effectiveness  of  speakers  presenting  their  papers.  Paper  1  was  a  bit  too  detailed  for 
the  audience,  but  essential  to  explain  the  problem. 

Session  lit  This  Session,  devoted  to  "Data  Base  Developments*  was  a  rather  technical  one, 
with  three  presentations  devoted  to  Scientific  Numeric  Data  Bases,  Graphic  and  Visual 
presentation  of  Data  and  Standardisation  of  Bibliographic  Data. 

The  first  paper,  dealing  with  a  modem  problem,  seems  to  have  been  the  most  attractive  and 
raised  several  questions.  The  second,  dealing  with  the  simulation  of  a  multimedia-system, 
was  perhaps  difficult,  and  the  third  paper,  dealing  with  a  cla..slcal  topic,  occasioned 
more  modest  audience  participation. 

The  general  feeling  is  that  this  Session  was  an  interesting  one,  of  reasonable  interest  to 
the  audience. 

Session  III;  Nr  Hart's  paper  on  management  techniques  was  interesting,  well  delivered,  and 
contained  management  principles  and  policy  considerations  which  were  pertinent  to  the 
audience.  It  was  not  too  detailed,  and  it  was  because  of  this  that  it  elicited  excellent 
audience  participation.  It  seams  that  people  are  interested  in  learning  naw  ways  and  means 
to  get  the  job  done. 

Nr  Coppock's  paper  on  contract  managment  was  interesting  and  well  delivered.  It  presented 
the  basics  of  a  good  management  tool,  and  the  detail  it  contained  was  sufficient  to  describe 
the  technique.  Audience  participation  was  excellent. 

Dr  Palme's  paper  on  computer  conferencing  was  pertinent  to  the  Session,  but  was  perhaps  too 
detailed  for  some  of  the  audience.  Bis  accent  presented  some  difficulty  in  understanding 
and,  perhaps  in  consequence,  audience  participation  was  poor. 

Nr  Bda's  paper  on  document  request  and  delivery  systems  was  pertinent  to  the  Session  but  was 
too  detailed,  and  went  deeply  into  library  functions.  Nr  Bde's  delivery  of  the  paper  was 
very  good,  and  if  his  paper  h«d  been  more  general,  addressing  techniques  only,  the  audience 
participation  would  perhaps  h.  ve  been  better  than  it  was. 

All  the  papers  prer  -'•■•d  i  session  III  were  pertinent  to  the  Session,  and  to  the  overall 
theme  of  ^e  Syaiposxum.  Tuwre  was  a  good  nix  of  persons  presenting  pnparsi  three  nations 
were  represented. 

Overall  rating  for  Session  III  would  be  'very  good  to  excellent'  for  coverage  of  the  subject, 
'good*  for  audience  participation,  'very  good'  for  delivery  of  papers. 


The  Forum  Dlscus^loni  Questions  emd  audience  interest  can  be  grouped  in  the  following 
categories: 

-  The  progress  of  new  technology  and  its  impact  on  the  scientific  and  technical 

information  community 

-  The  cost  and  value  of  information 

-  The  difficulty  in  maintaining  a  comprehensive  technical  report  acquisition  service. 

The  discussion  was  characterized  by  a  high  level  of  audience  involvement.  Equally 
Important!  the  speakers,  all  well  qualified,  were  available  to  participate  in  the 
discussions,  and  assisted  in  chanelling  the  discussion  in  a  most  productive  fashion. 

Based  on  the  audience  Interest  in  this  Forum  session  it  is  recommended  that  they  continue 
to  be  a  part  of  TIP  Specialists'  Meetings.  The  transcription  of  the  Forum  Discussion  from 
tape  to  text  copy  will  provide  the  necessary  details  of  this  very  valuable  part  of  the 
Ottawa  Meeting. 


Participants:  There  were  113  persons  present  at  this  Symposium,  comprising  21  Panel 
Members,  10  Speakers,  25  non-Canadian  and  57  Canadian  participants.  The  attendance  was 
about  75%  of  the  enrolment  list.  Curious  was  the  small  number  of  Europew  participants, 
4  in  total.  Speakers  wd  Panel  Members  not  included. 

The  majority  of  the  audience  were  librarians,  technical  information  specialists  and 
managers.  There  was  a  small  number  of  scientists  present. 


Arrangements ;  The  physical  arrangements  were  extremely  good  and  the  meeting  was 
effectively  organized.  Sufficient  time  and  space  was  made  available  to  allow  attendees 
to  have  productive  discussions  with  one  another  and  with  the  Speakers. 

The  Session  Chairmen  were  very  effective  in  managing  the  flow  of  presentations,  and  the 
subsequent  discussions. 

Generally,  most  Speakers  did  a  good  job  in  presenting  their  topics;  the  effective  use  of 
slides  and  the  overhead  projector  helped  to  make  the  talks  more  Interesting  emd  easy  to 
follow. 

Language  was  no  problem  and  the  interpretation  arrangements  were  quite  satisfactory. 


Consensus  of  Ooinioii:  The  overall  rating  for  the  entire  meeting  would  be  'very  good', 
coverage  of  the  subject  matter  and  delivery  of  papers  included.  There  was  a  good  mix  of 
persons  presenting  papers  (seven  nations  were  represented) .  Audience  participation  was  a 
little  disappointing.  This  conclusion  is  made  with  the  kindly  cooperation  of  the  Session 
Chairmen,  the  Chair-persons  of  the  Fortun  Discussion  and  in  agreement  with  the  31  completed 
questionnaires  and  forms  submitted  by  members  of  the  audience. 


Recoroendat ions :  Distribution  of  the  Preprints  in  advance  of  the  Syn^osium  would  be 
help/ui  to  give  participants  a  chance  to  read  the  papers  and  prepare  any  questions  they 
may  wish  to  address  to  the  speakers. 

The  meeting  was  not  sufficiently  well  focussed  on  specific  topics  and,  in  consequence, 
tended  to  'ramble'  a  little.  The  information  transfer  to  the  audience  was  therefore  lese 
than  optimal.  Consideration  should  bo  given  to  a  clearer  definition  of  topics  (such  as 
hardware  and  software;  security;  management;  etc.,)  in  structuring  future  meetings. 

Continuation  of  the  Inclusion  of  a  Forum  Discussion  session  at  future  TIP  meetings  is 
recosmiended . 


Ir  E  Grutzmacher 

1983  TIP  Meeting  Director 
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